Les vésicules extracellulaires comme vecteurs de macromolécules bioactives : modèle du transporteur ABCC7 (CFTR) et application à la biothérapie de la mucoviscidose by Vituret, Cyrielle
Les ve´sicules extracellulaires comme vecteurs de
macromole´cules bioactives : mode`le du transporteur
ABCC7 (CFTR) et application a` la biothe´rapie de la
mucoviscidose
Cyrielle Vituret
To cite this version:
Cyrielle Vituret. Les ve´sicules extracellulaires comme vecteurs de macromole´cules bioactives :
mode`le du transporteur ABCC7 (CFTR) et application a` la biothe´rapie de la mucoviscidose.
Sante´. Universite´ Claude Bernard - Lyon I, 2015. Franc¸ais. <NNT : 2015LYO10330>. <tel-
01328179>
HAL Id: tel-01328179
https://tel.archives-ouvertes.fr/tel-01328179
Submitted on 7 Jun 2016
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.

N° d’ordre 330 - 2015 Année 2015
THESE DE L‘UNIVERSITE DE LYON
Délivrée par
L’UNIVERSITE CLAUDE BERNARD LYON 1
ECOLE DOCTORALE INTERDISCIPLINAIRE SCIENCES-SANTE
DIPLOME DE DOCTORAT
(arrêté du 7 août 2006)
Melle Cyrielle VITURET
Les vésicules extracellulaires comme vecteurs de macromolécules bioactives :
modèle du transporteur ABCC7 (CFTR)
et application à la biothérapie de la mucoviscidose
Thèse co-dirigée par Mme la Dr Saw-See HONG et M le Dr Attilio DI PIETRO
soutenue publiquement le 18 décembre 2015
JURY :
M le Pr Gabriel BELLON ................................................. Président
M le Dr Michel CHIGNARD ........................................... Rapporteur
M le Pr Tristan MONTIER ............................................... Rapporteur
M le Pr Jean-Christophe PAGÈS ...................................... Rapporteur
M le Dr Pascal FENDER .................................................. Examinateur
Mme la Dr Saw-See HONG ............................................. Directrice de thèse
M le Dr Attilio DI PIETRO .............................................. Directeur de thèse

UNIVERSITE CLAUDE BERNARD - LYON 1
Président de l’Université
Vice-président du Conseil d’Administration
Vice-président du Conseil des Etudes et de la Vie Universitaire
Vice-président du Conseil Scientifique
Directeur Général des Services
M. François-Noël GILLY
M. le Professeur Hamda BEN HADID
M. le Professeur Philippe LALLE
M. le Professeur Germain GILLET
M. Alain HELLEU
COMPOSANTES SANTE
Faculté de Médecine Lyon Est – Claude Bernard
Faculté de Médecine et de Maïeutique Lyon Sud – Charles
Mérieux
Faculté d’Odontologie
Institut des Sciences Pharmaceutiques et Biologiques
Institut des Sciences et Techniques de la Réadaptation
Département de formation et Centre de Recherche en Biologie
Humaine
Directeur : M. le Professeur J. ETIENNE
Directeur : Mme la Professeure C. BURILLON
Directeur : M. le Professeur D. BOURGEOIS
Directeur : Mme la Professeure C. VINCIGUERRA
Directeur : M. le Professeur Y. MATILLON
Directeur : Mme. la Professeure A-M. SCHOTT
COMPOSANTES ET DEPARTEMENTS DE SCIENCES ET TECHNOLOGIE
Faculté des Sciences et Technologies
Département Biologie
Département Chimie Biochimie
Département GEP
Département Informatique
Département Mathématiques
Département Mécanique
Département Physique
UFR Sciences et Techniques des Activités Physiques et Sportives
Observatoire des Sciences de l’Univers de Lyon
Polytech Lyon
Ecole Supérieure de Chimie Physique Electronique
Institut Universitaire de Technologie de Lyon 1
Ecole Supérieure du Professorat et de l’Education
Institut de Science Financière et d'Assurances
Directeur : M. F. DE MARCHI
Directeur : M. le Professeur F. FLEURY
Directeur : Mme Caroline FELIX
Directeur : M. Hassan HAMMOURI
Directeur : M. le Professeur S. AKKOUCHE
Directeur : M. le Professeur Georges TOMANOV
Directeur : M. le Professeur H. BEN HADID
Directeur : M. Jean-Claude PLENET
Directeur : M. Y.VANPOULLE
Directeur : M. B. GUIDERDONI
Directeur : M. P. FOURNIER
Directeur : M. G. PIGNAULT
Directeur : M. le Professeur C. VITON
Directeur : M. le Professeur A. MOUGNIOTTE
Directeur : M. N. LEBOISNE

ϱ

ZĞŵĞƌĐŝĞŵĞŶƚƐ

dŽƵƚĚ͛ĂďŽƌĚ͕ũ͛ĂŝŵĞƌĂŝƐĐŽŵŵĞŶĐĞƌƉĂƌƌĞŵĞƌĐŝĞƌůĂƌĠŐŝŽŶZŚƀŶĞͲůƉĞƐƉŽƵƌůĞĨŝŶĂŶĐĞŵĞŶƚĚĞŵĂ
ƚŚğƐĞĞƚů͛ĂƚƚƌŝďƵƚŝŽŶĚ͛ƵŶĞďŽƵƌƐĞǆƉůŽƌĂ͛ŽĐ͕ĂŝŶƐŝƋƵĞů͛ĂƐƐŽĐŝĂƚŝŽŶsĂŝŶĐƌĞ>ĂDƵĐŽǀŝƐĐŝĚŽƐĞƉŽƵƌ
ůĞĨŝŶĂŶĐĞŵĞŶƚĚĞůĂƉƌŽůŽŶŐĂƚŝŽŶĚĞŵŽŶĐŽŶƚƌĂƚĚŽĐƚŽƌĂů͘
:ĞƌĞŵĞƌĐŝĞĠŐĂůĞŵĞŶƚůĞƐŵĞŵďƌĞƐĚĞŵŽŶũƵƌǇĚĞƚŚğƐĞƉŽƵƌĂǀŽŝƌĂĐĐĞƉƚĠĚĞũƵŐĞƌĐĞƚƌĂǀĂŝů͕ ůĞ
Wƌ'ĂďƌŝĞůĞůůŽŶƉŽƵƌĂǀŽŝƌĂĐĐĞƉƚĠĚĞƉƌĠƐŝĚĞƌ ůĞ ũƵƌǇ͕ŵĞƐ ƌĂƉƉŽƌƚĞƵƌƐ ůĞƌDŝĐŚĞůŚŝŐŶĂƌĚ͕ ůĞ
WƌdƌŝƐƚĂŶDŽŶƚŝĞƌĞƚůĞWƌ:ĞĂŶͲŚƌŝƐƚŽƉŚĞWĂŐğƐ͕ĂŝŶƐŝƋƵĞŵŽŶĞǆĂŵŝŶĂƚĞƵƌůĞƌWĂƐĐĂů&ĞŶĚĞƌ͘DĞƐ
ƌĞŵĞƌĐŝĞŵĞŶƚƐ ǀŽŶƚ ĠŐĂůĞŵĞŶƚ ĂƵǆ ŵĞŵďƌĞƐ ĚĞ ŵŽŶ ĐŽŵŝƚĠ ĚĞ ƐƵŝǀŝ ĚĞ ƚŚğƐĞ͕ ůĞƐ ƌ WĂƚƌŝĐĞ
ŽƵǀĂŐŶĞƚĞƚWĂƐĐĂů&ĞŶĚĞƌ͕ƉŽƵƌůĞƌĞŐĂƌĚĞǆƚĠƌŝĞƵƌƋƵ͛ŝůƐŵ͛ŽŶƚĂƉƉŽƌƚĠ͘
:ĞƌĞŵĞƌĐŝĞůĞƐWƌ:ĞĂŶͲ&ƌĂŶĕŽŝƐDŽƌŶĞǆ͕ŚƌŝƐƚŽƉŚĞdĞƌǌŝĂŶĞƚ'ŝůďĞƌƚĞůĠĂŐĞƉŽƵƌŵ͛ĂǀŽŝƌĂĐĐƵĞŝůůŝĞ
ĂƵƐĞŝŶĚĞƐhDZϳϱϰĞƚϱϬϴϲ͕ĂŝŶƐŝƋƵĞůĞƐƌŽƌŝŶŶĞZŽŶĨŽƌƚĞƚƚƚŝůŝŽŝWŝĞƚƌŽĂƵƐĞŝŶĚĞƐĠƋƵŝƉĞƐ
Z/ϮsĞƚϮDZD͘
DĞƐ ƌĞŵĞƌĐŝĞŵĞŶƚƐ ǀŽŶƚ ƚŽƵƚ ŶĂƚƵƌĞůůĞŵĞŶƚ ĂƵǆƌ ^ĂǁͲ^ĞĞ,ŽŶŐ Ğƚ ƚƚŝůŝŽŝ WŝĞƚƌŽ͕ ĂŝŶƐŝ ƋƵ͛ĂƵ
WƌWŝĞƌƌĞ ŽƵůĂŶŐĞƌ Ğƚ ƉŽƵƌŵ͛ĂǀŽŝƌ ƉƌŽƉŽƐĠ ĐĞ ƐƵũĞƚ ĚĞ ƚŚğƐĞ Ğƚ ƉƌĠƉĂƌĠĞ ă ůĞ ĚĠĨĞŶĚƌĞ ůŽƌƐ ĚƵ
ĐŽŶĐŽƵƌƐ͕ŵĂŝƐĂƵƐƐŝƉŽƵƌŵ͛ĂǀŽŝƌĨĂŝƚĐŽŶĨŝĂŶĐĞƚŽƵƚĂƵůŽŶŐĚĞĐĞƐƋƵĂƚƌĞĂŶŶĠĞƐĞƚĂǀŽŝƌƌĠƉŽŶĚƵă
ŵĞƐ ŶŽŵďƌĞƵƐĞƐ ŝŶƚĞƌƌŽŐĂƚŝŽŶƐ ĂǀĞĐ ďĞĂƵĐŽƵƉ ĚĞ ƉĂƚŝĞŶĐĞ Ğƚ ĚĞ ďŝĞŶǀĞŝůůĂŶĐĞ͘ :Ğ ǀŽƵƐ ƌĞŵĞƌĐŝĞ
ĠŐĂůĞŵĞŶƚƉŽƵƌŵ͛ĂǀŽŝƌƉĞƌŵŝƐĚĞƉĂƌƚŝĐŝƉĞƌăĚŝĨĨĠƌĞŶƚƐĐŽŶŐƌğƐ͕ƚŽƵƐƉůƵƐŝŶƚĠƌĞƐƐĂŶƚƐůĞƐƵŶƐƋƵĞ
ůĞƐĂƵƚƌĞƐ͕ǇĐŽŵƉƌŝƐĐĞůƵŝŽƶũ͛ĂŝĞƵů͛ŽĐĐĂƐŝŽŶĚĞƌĞŶĐŽŶƚƌĞƌůĞĐĠůğďƌĞ:͘ZŝŽƌĚĂŶ͊ŶĨŝŶũĞǀŽƵƐƐƵŝƐ
ƚƌğƐƌĞĐŽŶŶĂŝƐƐĂŶƚĞĚĞŵ͛ĂǀŽŝƌĨĂŝƚƉĂƌƚŝĐŝƉĞƌăĚĞŶŽŵďƌĞƵǆƉƌŽũĞƚƐĚĞƌĞĐŚĞƌĐŚĞƋƵŝŽŶƚƉĞƌŵŝƐĚĞ
ŶŽƵƌƌŝƌŵĂĐƵƌŝŽƐŝƚĠƐĐŝĞŶƚŝĨŝƋƵĞ͘
:ĞƚŝĞŶƐăƌĞŵĞƌĐŝĞƌ^ǇůǀŝĞ&ĂƌŐĞƚ͕ŽƌŽƚŚĠĞĞƌŶĂƌĚĞƚŵŝůŝĞŝƚƚĞƉŽƵƌůĞƵƌĂŝĚĞĂĚŵŝŶŝƐƚƌĂƚŝǀĞĞƚĚĞ
ŐĞƐƚŝŽŶ͕DŽŶŝƋƵĞDĂƌƚŝŶŐĂǇĂůŝĂƐDŽŵŽ͕ƉŽƵƌůĞƐŽŝŶƋƵ͛ĞůůĞŵĞƚƚĂŝƚăƚĞŶŝƌůĞůĂďŽƌĂƚŽŝƌĞƉƌŽƉƌĞĞƚ
ƌĂŶŐĠ͕ĂŝŶƐŝƋƵĞƉŽƵƌƐĂĨŽƌŵĂƚŝŽŶͨůĂǀĞƌŝĞͩ ůŽƌƐĚĞƐŽŶĚĠƉĂƌƚ͕ƐĂŶƐŽƵďůŝĞƌ'ĞŽƌŐĞƐĞƚ^ĞƌŐĞĚĞ
ů͛ĂĐĐƵĞŝůƉŽƵƌůĞƵƌƐǇŵƉĂƚŚŝĞ͘
:ĞƌĞŵĞƌĐŝĞďŝĞŶƐƸƌ'ĂģůůĞ'ŽŶǌĂůĞǌƉŽƵƌŵ͛ĂǀŽŝƌƉĂƐƐĠůĂŵĂŝŶĞƚĂƵƐƐŝƉŽƵƌŵ͛ĂǀŽŝƌƌĂƐƐƵƌĠĞƐƵƌůĞ
ĨĂŝƚƋƵĞůĂƚŚğƐĞ͙Đ͛ĞƐƚĨĂĐŝůĞ͊
:ĞƌĞŵĞƌĐŝĞĂǀĞĐďĞĂƵĐŽƵƉĚ͛ĂĨĨĞĐƚŝŽŶŵĞƐĂĐŽůǇƚĞƐ<ĂƚŚǇĞƚDĂƌŝĞͲWŝĞƌƌĞĂůŝĂƐDWŝ͕ƉŽƵƌǀŽƚƌĞĂŝĚĞ
ƚĞĐŚŶŝƋƵĞĞŶĨŝŶĚĞĐŽƵƌƐĞ͊<ĂƚŚǇ͕ƚƵĞƐŵŽŶąŵĞƐƈƵƌĚƵƉĞƌĨĞĐƚŝŽŶŶŝƐŵĞ͕ŵĞƌĐŝƉŽƵƌůĞƐĐůĠƐƋƵĞ
ƚƵŵ͛ĂƐĚŽŶŶĠĞƐ͕ƚƵŵ͛ĂƐĠŶŽƌŵĠŵĞŶƚĂƉƉƌŝƐƚĂŶƚƐƵƌƉůĂŶƉƌŽĨĞƐƐŝŽŶŶĞůƋƵĞƉĞƌƐŽŶŶĞů͕ŵĞƌĐŝƉŽƵƌ
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EĂũĂƚĞ͕ŵĂƉĞƚŝƚĞWŽĐĂWŽĐĂ͊DĞƌĐŝƉŽƵƌƚĞƐƉĞƚŝƚƐŵŽƚƐ͕ƋƵĞũ͛ĂŝƚŽƵũŽƵƌƐĞƵƉůĂŝƐŝƌăƚƌŽƵǀĞƌƐƵƌŵŽŶ
ďƵƌĞĂƵůĞƐŽŝƌĂƵƌĞƚŽƵƌĚ͛ƵŶĞŵĂŶŝƉ͘hŶĞƉĞŶƐĠĞƉĂƌƚŝĐƵůŝğƌĞƉŽƵƌůĞĐĠůğďƌĞͨ>K>ͩĞƚĂƵͨĐŽƵĐŽƵ
ŵŝƐƐͩĚ͛ƵŶďŽƵƚăů͛ĂƵƚƌĞĚĞů͛ŝŵŵĞŶƐĞĐŽƵůŽŝƌ͕ĞŶďůŽƵƐĞŽƵŶŽŶ͕ăŶ͛ŝŵƉŽƌƚĞƋƵĞůůĞŚĞƵƌĞĚƵũŽƵƌŽƵ
ĚĞůĂŶƵŝƚ͕ĚĞƋƵŽŝƌĞĚŽŶŶĞƌůĞƐŽƵƌŝƌĞĞƚůĂŝƐƐĞƌů͛ĞƐƉĂĐĞĚ͛ƵŶŝŶƐƚĂŶƚůĞƐƚƌĂĐĂƐƋƵŽƚŝĚŝĞŶƐ͘E͛ŽƵďůŝĞ
ƉĂƐ͗ƚƵĨĂŝƐĚƵďŽŶďŽƵůŽƚ͕ƌĞŶĚĞǌͲǀŽƵƐĚĂŶƐůĞƐŠůĞƐWĂŶŽŬ͖ͲͿ
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ĞƚƉŽƵƌƋƵŝũ͛ĂƵƌĂŝƚŽƵũŽƵƌƐƵŶĞƉĞŶƐĠĞƉŽƵƌƐŽŶƌŝƚƵĞůƋƵŽƚŝĚŝĞŶ͗ͲͿ͕ĠůŝŶĞ͕ŵĂĨŝĚğůĞǀŽŝƐŝŶĞƋƵŝĂŝŵĞ
ǀŽŝƌůĞƐĐŚŽƐĞƐĚƵďŽŶĐƀƚĠ͗ƌĞŐĂƌĚĞůĞĐŝĞůĞƐƚͨƉƌĞƐƋƵĞͩďůĞƵ͖ͲͿ^ĂŶƐŽƵďůŝĞƌŵĞƐǀŽŝƐŝŶƐĚĞďƵƌĞĂƵ
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ƋƵĞĐŽŵŵƵŶŝĐĂƚŝŽŶĞƚĂŶĞĐĚŽƚĞƐĚŝǀĞƌƐĞƐ͊DĞƌĐŝĠŐĂůĞŵĞŶƚĂƵǆĠƚƵĚŝĂŶƚƐĚĞƉĂƐƐĂŐĞ͕ĚŽŶƚĐĞƌƚĂŝŶƐ
ƐŽŶƚŵĂŝŶƚĞŶĂŶƚĞŶƚŚğƐĞΔΔtŝů͕sŝĞǁ͕'ŽǇ͕ŵŵĂ͕DĂƌǇůŝŶĞ͕DĂƌŐĂƵǆ͕DĂƌŐŽƚ͕WŝĞƌƌĞ͕EĂĚĞƌ͕:ƵůŝĞŶ͕
>ƵĐŝĞ͕^ĂƌĂŚ͕dĂŬŽƵŚŝĞ͕^ƚĠƉŚĂŶŝĞ͕&ĂďƌŝĐĞ͙͘:͛ĂŝĠƚĠƌĂǀŝĞĚĞĨĂŝƌĞǀŽƚƌĞĐŽŶŶĂŝƐƐĂŶĐĞĞƚĐĞĨƵƚĐŚĂƋƵĞ
ĨŽŝƐƵŶƉůĂŝƐŝƌĚ͛ĠĐŚĂŶŐĞƌĂǀĞĐǀŽƵƐ͊DĞƌĐŝĠŐĂůĞŵĞŶƚăůĂŝƌĞƉŽƵƌƐŽŶƐŽƵƚŝĞŶĞƚũĞŶ͛ŽƵďůŝĞƌĂŝƉĂƐ
ů͛ŚŝƐƚŽŝƌĞĚĞů͛ĂƌďƌĞĞƚĚĞůĂĨŽƌġƚ͊ŝŶƐŝƋƵ͛ă>ƵĐĂƐŵŽŶƐƚĂŐŝĂŝƌĞƉŽƵƌŵ͛ĂǀŽŝƌĚŽŶŶĠů͛ŽƉƉŽƌƚƵŶŝƚĠĚĞ
ŵ͛ĞƐƐĂǇĞƌĂƵƌƀůĞĚ͛ĞŶĐĂĚƌĂŶƚĞ͘
:Ğ ƌĞŵĞƌĐŝĞ ĠŐĂůĞŵĞŶƚ ĂƚŚĞƌŝŶĞ͕ ŚƌŝƐƚŝŶĞ Ğƚ ĂƌŽůŝŶĞ͕ ƉŽƵƌ ůĞ ƉĂƌƚĂŐĞ ĚĞ ůĞƵƌƐ ĐŽŵƉĠƚĞŶĐĞƐ ĞŶ
ŵĠƚƌŽůŽŐŝĞ͕ ĞŶ ƋƵĂůŝƚĠ͕ Ğƚ ĞŶ ŝŶĨŽƌŵĂƚŝƋƵĞ͕ ĂƌŝŶĞ ƉŽƵƌ ƐĞƐ ĐŽŶƐĞŝůƐ ĞŶ ƋWZ͕ &ĂďŝĞŶŶĞ ƉŽƵƌ ŶŽƐ
ĠĐŚĂŶŐĞƐƐƵƌůĞƐĞǆŽƐŽŵĞƐ͕ĂƌďĂƌĂsƉŽƵƌƐŽŶĂŝĚĞĚĞĚĞƌŶŝğƌĞŵŝŶƵƚĞ͕DŝĐŚĞůůĞĂůŝĂƐDŝŵŝƉŽƵƌƐĞƐ
ƉĂƌŽůĞƐƌĠĐŽŶĨŽƌƚĂŶƚĞƐ͕&ƌĂŶĕŽŝƐƉŽƵƌƐŽŶƐŽƵƚŝĞŶůĞƐƐŽŝƌƐĞƚůĞƐũŽƵƌƐĨĠƌŝĠƐ͕ĞƚůĞǆƉŽƵƌƐŽŶĠĐŽƵƚĞ
ĞƚƐĂŐĞŶƚŝůůĞƐƐĞ͘
:ĞƌĞŵĞƌĐŝĞĞŶĨŝŶƚŽƵƐůĞƐŵĞŵďƌĞƐĚĞů͛hDZϳϱϰƉŽƵƌůĞƵƌĂĐĐƵĞŝůĞƚĐŚĂĐƵŶĚ͛ĞŶƚƌĞǀŽƵƐƉŽƵƌŶŽƐ
ĠĐŚĂŶŐĞƐƚŽƵƚĂƵůŽŶŐĚĞĐĞƐϰĂŶŶĠĞƐ͘DĞƌĐŝĠŐĂůĞŵĞŶƚĂƵǆŵĞŵďƌĞƐĚĞů͛hDZϱϬϴϲĞƚŶŽƚĂŵŵĞŶƚ
ŚĂƌůŽƚƚĞ͕>ĂƵƌŝĂŶĞ͕>ŽƌĞŶĂ͕ůŽĚŝĞ͕DǇůğŶĞ͕Ğƚ,ĠůğŶĞƉŽƵƌŶŽƐĐŽŶŐƌğƐƉĂƌƚĂŐĠƐ͘
:ĞƐŽƵŚĂŝƚĞƌĞŵĞƌĐŝĞƌůĞWƌDĂƌĐŚĂŶƐŽŶƋƵŝŵ͛ĂĂĐĐƵĞŝůůŝĞĞŶƐƚĂŐĞǆƉůŽƌĂ͛ŽĐĚĞϲŵŽŝƐĂƵĐŽƵƌƐ
ĚĞŵĂϮğŵĞĂŶŶĠĞĚĞƚŚğƐĞ͕ĞƚƋƵĞũ͛ĂĚŵŝƌĞďĞĂƵĐŽƵƉ͘:͛ĂŝĂƉƉƌĠĐŝĠƚŽŶĨƌĂŶĐͲƉĂƌůĞƌĞƚůĞĐĂĚƌĞƋƵĞƚƵ
ŵ͛ĂƐĚŽŶŶĠ͘:ĞƌĞŵĞƌĐŝĞĠŐĂůĞŵĞŶƚůĞƐŵĞŵďƌĞƐĚĞƐŽŶĠƋƵŝƉĞƋƵĞũ͛ĂŝĞƵůĂĐŚĂŶĐĞĚĞƌĞŶĐŽŶƚƌĞƌ͕
DĂƌĐĂĐĐŚĞƚƚĂ͕ͨĞƚƉƵŝƐƚĂŶƚŵŝĞƵƵƵǆƐŝĕĂŵĂƌĐŚĞƉĂƐ͊͊͕ͩĂǀŝĚĞƋƵŝĞƐƚŵĂŝŶƚĞŶĂŶƚăů͛ĂƵƚƌĞďŽƵƚ
ĚĞ ůĂ dĞƌƌĞ ĞŶ ƵƐƚƌĂůŝĞ͕ :ŽĂŶŶĂ͕ ͨŽƶ ŝů ĞƐƚ ƚŽŶ ƉĂƉĂ͍ͩ Ğƚ ůĞƐ ƚĂƌƚŝŶĞƐ ĚĞEƵƚĞůůĂͲŵŝĞů ƉŽƵƌ ďŝĞŶ
ƌĞĐŚĂƌŐĞƌ ůĞƐďĂƚƚĞƌŝĞƐ͊͊ZŝĐŚĂƌĚ͕ ůĞƉŽƐƚͲĚŽĐĂƵŐƌĂŶĚ ĐƈƵƌ͕ ƚŽƵũŽƵƌƐƉƌġƚ ăĚŝƐĐƵƚĞƌŵĂŶŝƉƐĞƚă
ĚŽŶŶĞƌ ƵŶ ĐŽƵƉ ĚĞŵĂŝŶ ůĞƐ ǀĞŶĚƌĞĚŝƐ ƐŽŝƌƐ͘ :Ğ ƌĞŵĞƌĐŝĞ ĠŐĂůĞŵĞŶƚ ƐƐƵŶƚĂ͕ >ĂŶ Ğƚ ŚƌŝƐƚŝŶĞ ƋƵŝ
ƉĂƌƚĂŐĞĂŝĞŶƚĂǀĞĐďĞĂƵĐŽƵƉĚĞŐĞŶƚŝůůĞƐƐĞůĞƉƌĞŵŝĞƌĠƚĂŐĞĚĞůĂƚƵůŝƉĞĂǀĞĐŶŽƵƐ͘
:ĞƚŝĞŶƐăƌĞŵĞƌĐŝĞƌůĞƐĚŝĨĨĠƌĞŶƚƐƉĞƌƐŽŶŶĞůƐƚĞĐŚŶŝƋƵĞƐƋƵĞũ͛ĂŝƉƵĐƀƚŽǇĞƌƚŽƵƚĂƵůŽŶŐĚĞŵĂƚŚğƐĞ͕
dŚŝďĂƵůƚŶĚƌŝĞƵ͕^ĠďĂƐƚŝĞŶƵƐƐƵƌŐĞǇĞƚ :ĞĂŶͲWŝĞƌƌĞƵďƌǇƉŽƵƌ ůĂĐǇƚŽŵĠƚƌŝĞĞŶ ĨůƵǆă>ǇŽŶŽƵă
'ĞŶğǀĞ͕ĂƌŝǌĂůĂŶƋƵŝĞƌƉŽƵƌůĂƋWZ͕ŽƵĞŶĐŽƌĞEĂƚŚĂůŝĞĂůŝŶƉŽƵƌůĞ>^͘DĞƌĐŝƉŽƵƌǀŽƐĐŽŶƐĞŝůƐ
ĂǀŝƐĠƐĞƚ ǀŽƐ ĨŽƌŵĂƚŝŽŶƐ ƚƌğƐĞŶƌŝĐŚŝƐƐĂŶƚĞƐ͘DĞƌĐŝĠŐĂůĞŵĞŶƚ ă /ŽŶƵƚƉŽƵƌ ůĞ ƚĞŵƉƐ ĐŽŶƐĂĐƌĠă ůĂ
ƌĠĂůŝƐĂƚŝŽŶĚĞƐĐůŝĐŚĠƐĚĞŵŝĐƌŽƐĐŽƉŝĞĠůĞĐƚƌŽŶŝƋƵĞ͘:ĞƌĞŵĞƌĐŝĞĠŐĂůĞŵĞŶƚĂƚŚĞƌŝŶĞKƚƚĞƚ>ĂƵƌĞŶĐĞ
'ĠŶĠƌĠŶĂǌƉŽƵƌŵ͛ĂǀŽŝƌŽƵǀĞƌƚůĞƐƉŽƌƚĞƐĚĞůĞƵƌůĂďŽƌĂƚŽŝƌĞŝŽŵĠƌŝĞƵǆĞƚĨŽƌŵĠĞƐƵƌůĞEĂŶŽƐŝŐŚƚ͘
DĞƌĐŝƉŽƵƌǀŽƚƌĞĐŽŶĨŝĂŶĐĞĞƚŶŽƐĠĐŚĂŶŐĞƐ͘
:ĞƌĞŵĞƌĐŝĞŐŶğƐĞůĞďĂƐƐĠĞͲEĂďĞƚĞƚEĂŶĐǇƉƐͲtŝůůŬŽŵŵĚĞů͛ĠƋƵŝƉĞ>ƵĚŽǀŝƌŽƉŽƵƌŵ͛ĂǀŽŝƌĨĂŝƚ
ĚĠĐŽƵǀƌŝƌ ů͛ĂŶŝŵĂƚŝŽŶ ƐĐŝĞŶƚŝĨŝƋƵĞ ĂƵƉƌğƐ ĚĞ ůǇĐĠĞŶƐ͕ Đ͛ĞƐƚ ƵŶĞ ĞǆƉĠƌŝĞŶĐĞ ƋƵĞ ũ͛Ăŝ ďĞĂƵĐŽƵƉ
ĂƉƉƌĠĐŝĠĞ͊DĞƌĐŝă:ƵůĞƐ͕WĂƐĐĂůĞƚůĞǆĂŶĚƌĞƉŽƵƌŶŽƚƌĞƉƌŽũĞƚͨƉŝĚĠŵŝĞƐƵƌ ůĂZEϳͩ͘WŽƌƚĞƌ ůĞƐ
ĐŽƵůĞƵƌƐĚĞ>ƵĚŽǀŝƌŽĚƵϭϬŬŵĚĞůĂĐŽƵƌƐĞZƵŶ/Ŷ>ǇŽŶƉŽƵƌůĂƉƌŽŵŽƚŝŽŶĚƵũĞƵĠƚĂŝƚĠŐĂůĞŵĞŶƚƵŶ
ŚŽŶŶĞƵƌ͊ DĞƌĐŝ ĠŐĂůĞŵĞŶƚ ă ĂƉƚŝƐƚĞ ƋƵĞ ũ͛Ăŝ ĞƵ ů͛ŽĐĐĂƐŝŽŶ ĚĞ ƌĞŶĐŽŶƚƌĞƌ ůŽƌƐ ĚĞƐ ũŽƵƌŶĠĞƐ
ƐĐŝĞŶƚŝĨŝƋƵĞƐŽƌŐĂŶŝƐĠĞƐƉĂƌůĂƌĠŐŝŽŶ͘
:Ğ ƐŽƵŚĂŝƚĞ ƌĞŵĞƌĐŝĞƌ ă ŶŽƵǀĞĂƵ ů͛ĂƐƐŽĐŝĂƚŝŽŶ sĂŝŶĐƌĞ >Ă DƵĐŽǀŝƐĐŝĚŽƐĞ͕ ƉŽƵƌ ů͛ŽƌŐĂŶŝƐĂƚŝŽŶ ĚĞƐ
ĐŽŶŐƌğƐ ũĞƵŶĞƐ ĐŚĞƌĐŚĞƵƌƐ͕ ƋƵŝ ƉĞƌŵĞƚƚĞŶƚ Ě͛ĂƉƉƌĠŚĞŶĚĞƌ ůĞƐ ĚŝĨĨĠƌĞŶƚƐ ĂƐƉĞĐƚƐ ĚĞ ůĂ ƌĞĐŚĞƌĐŚĞ
ĂƵƚŽƵƌĚĞĐĞƚƚĞŵĂůĂĚŝĞ͕ĂƵƐƐŝŶŽŵďƌĞƵǆƋƵ͛ŝŶƚĠƌĞƐƐĂŶƚƐ͘
:ĞƌĞŵĞƌĐŝĞůĞƐŵĞŵďƌĞƐĚĞů͛ĂƐƐŽĐŝĂƚŝŽŶŝŽĚŽĐƐͲ>ǇŽŶ͕ĞƚƉůƵƐƉĂƌƚŝĐƵůŝğƌĞŵĞŶƚ>ĂƵƌĂ͕EĞůĐǇ͕'ǁĞůƚĂǌ͕
ůŽŢƐĞ͕ EĂƚŚĂůŝĞD Ğƚ EĂƚŚĂůŝĞ &͕ ^ŽůğŶĞ͕ >ĂƵƌŝĂŶĞ͕ ǀĞƚĂŶŬĂ͕ ŚůŽĠ͕ WĂƚƌŝĐŬ͕ sŝŶĐĞŶƚ͕ ŶŶĞͲ>ĂƵƌĞ͕
DŽƌŐĂŶĞ͕EĂƚĂĐŚĂ͕ĞƚDĂģůĞŶŶƉŽƵƌŶŽƐŶŽŵďƌĞƵǆĠĐŚĂŶŐĞƐĚĂŶƐŶŽƐŵŽŵĞŶƚƐĚĞĚŽƵƚĞƐĐŽŵŵĞĚĞ
ũŽŝĞ͊ ĞƚƚĞ ĂƐƐŽĐŝĂƚŝŽŶ ŵ͛Ă ƉĞƌŵŝƐ ĚĞ ĚĠǀĞůŽƉƉĞƌ ĚĞƐ ĐŽŵƉĠƚĞŶĐĞƐ ƚƌĂŶƐǀĞƌƐĂůĞƐ͕ ĞŶ ƚĂŶƚ ƋƵĞ
ǁĞďŵĂƐƚĞƌĂĚũŽŝŶƚĞ͕ŵĂŝƐĂƵƐƐŝůŽƌƐĚĞů͛ŽƌŐĂŶŝƐĂƚŝŽŶĚ͛ĠǀĠŶĞŵĞŶƚƐĐŽŵŵĞůĞƐĂƚĞůŝĞƌƐĞŵƉůŽŝƐ͘:͛Ăŝ
ϳ

ĠŐĂůĞŵĞŶƚƉƵĨĂŝƌĞƉĂƌƚŝĞĚĞƐͨǀŽůƵŶƚĞĞƌƐͩůŽƌƐĚƵĨŽƌƵŵŝŽǀŝƐŝŽŶĞƚǀŽŝƌů͛ĞŶǀĞƌƐĚƵĚĠĐŽƌ͊WĂƌĐĞ
ƋƵ͛ŝůǇĂƵŶĞǀŝĞĂƉƌğƐůĂƚŚğƐĞ͘DĞƌĐŝĚĞŵ͛ĂǀŽŝƌĚŽŶŶĠů͛ŽƉƉŽƌƚƵŶŝƚĠĚĞĚĠĐŽƵǀƌŝƌƚŽƵƐĐĞƐŵĠƚŝĞƌƐ͙͊
ƵƌĂŶƚĐĞƐϰĂŶŶĠĞƐĚĞƚŚğƐĞ͕ũ͛ĂŝĠŐĂůĞŵĞŶƚĞƵůĂĐŚĂŶĐĞĚĞƉĂƌƚŝĐŝƉĞƌăůĂĐŽƵƌƐĞĚĞƐŚĠƌŽƐĂƵƉƌŽĨŝƚ
ĚĞů͛ĂƐƐŽĐŝĂƚŝŽŶsĂŝŶĐƌĞ>ĂDƵĐŽǀŝƐĐŝĚŽƐĞ͘:ĞƌĞŵĞƌĐŝĞ^ĂďŝŶĞƵďĞƌŶĂƌĚƉŽƵƌŵ͛ĂǀŽŝƌĚŽŶŶĠĐĞĚĠĨŝ͕
ĂŝŶƐŝƋƵĞƚŽƵƚĞƐůĞƐƉĞƌƐŽŶŶĞƐƋƵŝů͛ŽŶƚƌĞůĞǀĠăŵĞƐĐƀƚĠƐ͕ƐĂŶƐŽƵďůŝĞƌƚŽƵƐŶŽƐĚŽŶĂƚĞƵƌƐƉŽƵƌůĞƵƌ
ƐŽƵƚŝĞŶ͕ŶŽƵƐƉĞƌŵĞƚƚĂŶƚĚĞĐŽůůĞĐƚĞƌƉůƵƐĚĞϰϮϬϬϬΦĞŶϯĂŶƐ͘
:ĞƌĞŵĞƌĐŝĞŵŽŶĠƋƵŝƉĞƐŽŝŐŶĂŶƚĞĞƚŶŽƚĂŵŵĞŶƚZĂƉŚĂģůůĞEŽǀĞͲ:ŽƐƐĞƌĂŶĚ͕/ƐĂďĞůůĞƵƌŝĞƵ͕/ƐĂďĞůůĞ
ƵƉĞƌƌĂǇ͕ &ƌĠĚĠƌŝƋƵĞDŽŝŶĞƌŝĞ͕ Ğƚ EĂƚŚĂůŝĞDĂƚƌĂǇ͕ ƉŽƵƌŵ͛ĂǀŽŝƌ ĂƉƉŽƌƚĠ ƵŶĞ ŽƌĞŝůůĞ ĂƚƚĞŶƚŝǀĞ Ğƚ
ŵ͛ĂǀŽŝƌĨĂŝƚĐŽŶĨŝĂŶĐĞůŽƌƐĚĞƐŵŽŵĞŶƚƐĚĞͨƌƵƐŚͩ͘ŝŶƐŝƋƵĞdŚŝďĂƵůƚƌŽƵƚĞŝǆĞƚEĂƚŚĂůŝĞĞŵĞƌůŝ
ƉŽƵƌŵ͛ĂǀŽŝƌŽƵǀĞƌƚƉĂƚŝĞŵŵĞŶƚůĞůŽĐĂůĚĞů͛ŝŶĨŝƌŵĞƌŝĞĐŚĂƋƵĞũŽƵƌ͕ĐĞƋƵŝŵ͛ĂŐƌĂŶĚĞŵĞŶƚĨĂĐŝůŝƚĠůĂ
ǀŝĞ͊DĞƌĐŝăŵĂŬŝŶĠĠůŝŶĞƋƵŝŵĞƐƵŝƚĚĞƉƵŝƐƉƌğƐĚĞϭϱĂŶƐ͕ũ͛ĂƉƉƌĠĐŝĞďĞĂƵĐŽƵƉƚŽŶĨƌĂŶĐͲƉĂƌůĞƌĞƚ
ůĞƐĐŽƵƉƐĚĞƉŝĞĚĂƵǆĨĞƐƐĞƐƋƵĞƚƵƐĂŝƐĚŽŶŶĞƌĂǀĞĐďĞĂƵĐŽƵƉĚĞďŝĞŶǀĞŝůůĂŶĐĞ͘DĞƌĐŝĠŐĂůĞŵĞŶƚƉŽƵƌ
ŵ͛ĂǀŽŝƌĞŶƚƌĂŠŶĠĞĚĂŶƐů͛ĠƚƵĚĞƚƌĂŶƐǀĞƌƐĂůĞĚƵƌĞƐƉĞĐƚĚƵƉƌŽƚŽĐŽůĞdŽďŝΠWŽĚŚĂůĞƌΠ͕ƋƵŝĂĠƚĠƵŶĞ
ĞǆƉĠƌŝĞŶĐĞƚƌğƐŝŶƚĠƌĞƐƐĂŶƚĞ͘:ĞƐŽƵŚĂŝƚĞĠŐĂůĞŵĞŶƚƌĞŵĞƌĐŝĞƌ^ǇůǀŝĞ<ŽƉƌŽǁŝĂŬƉŽƵƌƐŽŶĠĐŽƵƚĞĞƚ
ƐĞƐ ƚĞĐŚŶŝƋƵĞƐ ĚĞ ƌĞůĂǆĂƚŝŽŶ͕ ĂŝŶƐŝ ƋƵĞ ĂŶŝĞůůĞ ĚƵ &ŝƚŶĞƐƐ WĂƌŬ ƉŽƵƌ ƐĂ ďŽŶŶĞ ŚƵŵĞƵƌ Ğƚ ƐŽŶ
ĚǇŶĂŵŝƐŵĞĐŽŵŵƵŶŝĐĂƚŝĨƐ͘
:ĞƌĞŵĞƌĐŝĞŵĞƐĂŵŝƐ͕ůĞƐĚĠũĂŶƚĠƐ͕ůĞƐƚġƚĞƐĚĞ>ǇŽŶ͕ĞƚůĞƐďŝŽĐŚ͕ƉŽƵƌŵ͛ĂǀŽŝƌŽĨĨĞƌƚƵŶĞǀŝĞăĐƀƚĠ
ĚĞůĂƚŚğƐĞ͊͊>ĞƐǀĞƌƌĞƐ͕ůĞƐƐŽŝƌĠĞƐ͕ůĞƐƉŝƋƵĞͲŶŝƋƵĞƐĂƵďŽƌĚĚƵZŚƀŶĞĞƚůĞƐǁĞĞŬͲĞŶĚƐĞŶƌĚğĐŚĞ
ŽƵă ůĂŵŽŶƚĂŐŶĞŽŶƚĠƚĠƉŽƵƌŵŽŝƵŶĞǀĠƌŝƚĂďůĞďƵůůĞĚ͛ŽǆǇŐğŶĞ ƚŽƵƚĂƵ ůŽŶŐĚĞĐĞƉĠƌŝƉůĞ͕ ƐĂŶƐ
ŽƵďůŝĞƌ ůĞƐ ƐŽŝƌĠĞƐ ƐĂůƐĂͬďĂĐŚĂƚĂ͊ :Ğ ƌĞŵĞƌĐŝĞ ĠŐĂůĞŵĞŶƚ ĠĐŝůĞŵĂ ƉĞƚŝƚĞ ƐƈƵƌ ĚĞ ĐƈƵƌ ƉŽƵƌ ƐĂ
ƉƌĠƐĞŶĐĞĞƚƐŽŶĚǇŶĂŵŝƐŵĞ͘ZĞŶĚĞǌͲǀŽƵƐĞŶƋƵĂƚĞƵƌƉŽƵƌĚĞŶŽƵǀĞůůĞƐĂǀĞŶƚƵƌĞƐ͖ͲͿ͕ĠůŝŶĞƉŽƵƌ
ƐŽŶĠĐŽƵƚĞĚŽƵĐĞĞƚďŝĞŶǀĞŝůůĂŶƚĞ͕ĂŵŝůůĞƉŽƵƌŶŽƐĚĠďĂƚƐƐƵƌ ůĂǀŝĞ͊DĞƌĐŝă:ĞĨĨĞƚZŽŵĂŝŶƉŽƵƌ
ǀŽƚƌĞƉƌĠƐĞŶĐĞĞƚǀŽƚƌĞĠĐŽƵƚĞƋƵŝŵ͛ŽŶƚƉĞƌŵŝƐĚĞŵĞƌĞĐŽŶƐƚƌƵŝƌĞ͘:ĞƌĞŵĞƌĐŝĞĠŐĂůĞŵĞŶƚWŝĞƌƌĞd͕
ƐĂŶƐƋƵŝũĞŶĞŵĞƐĞƌĂŝƐƐĂŶƐĚŽƵƚĞũĂŵĂŝƐůĂŶĐĠĞĚĂŶƐĐĞƚƚĞĂǀĞŶƚƵƌĞ͊ŝŶƐŝƋƵĞŚĂŶƚĂů͕WŚŝůŝƉƉĞ͕
ĂƐƚŝĞŶ͕KĚŝůĞ͕'ŝůůĞƐ͕ŽŶƐƚĂŶĐĞĞƚDĂƌŝĞͲWĂƵůĞƉŽƵƌŵ͛ĂǀŽŝƌĂĐĐƵĞŝůůŝĞĚƵƌĂŶƚůĞƐϲĚĞƌŶŝğƌĞƐĂŶŶĠĞƐ͘
:ĞƌĞŵĞƌĐŝĞďŝĞŶƐƸƌƚŽƵƐůĞƐŵĞŵďƌĞƐĚĞŵĂĨĂŵŝůůĞƉŽƵƌůĞƵƌĠĐŽƵƚĞĞƚůĞƵƌƐŽƵƚŝĞŶ͕ĂŝŶƐŝƋƵĞƉŽƵƌ
ůĞƵƌƐĞŶĐŽƵƌĂŐĞŵĞŶƚƐ͕ŵĞƌĐŝĚ͛ĂǀŽŝƌĐƌƵĞŶŵŽŝ͘hŶŵĞƌĐŝƚŽƵƚƉĂƌƚŝĐƵůŝĞƌăŚƌŝƐƚŝŶĞĞƚdŚŝĞƌƌǇƉŽƵƌ
ůĞƵƌĂĐĐƵĞŝůďŝĞŶǀĞŝůůĂŶƚĚĂŶƐůĞƵƌĐŽŶƚƌĠĞƚŽƵůŽƵƐĂŝŶĞ͘ĞƚƚĞƌĞƚƌĂŝƚĞŵ͛ĂĠƚĠĚ͛ƵŶĞĂŝĚĞƉƌĠĐŝĞƵƐĞƚĂŶƚ
ƐĐŝĞŶƚŝĨŝƋƵĞƋƵĞƉĞƌƐŽŶŶĞůůĞ͘ŚƌŝƐƚŝŶĞŵĞƌĐŝƉŽƵƌƚŽŶĠĐŽƵƚĞĞƚƚĂƉĂƚŝĞŶĐĞ͊dŽŶƐƵŝǀŝƋƵŽƚŝĚŝĞŶŵ͛Ă
ƉĞƌŵŝƐĚĞƚĞŶŝƌ ůŽƌƐĚĞůĂĚĞƌŶŝğƌĞůŝŐŶĞĚƌŽŝƚĞ͊͊DĞƌĐŝăŵŽŶĨƌğƌĞ&ůŽƌŝĂŶĞƚƐĂĐŽŵƉĂŐŶĞ^ŽƉŚŝĞ͕
ƉŽƵƌŵ͛ĂǀŽŝƌŽĨĨĞƌƚůĞƌƀůĞĚĞŵĂƌƌĂŝŶĞĚĞůĂƉĞƚŝƚĞůŽĠ͕ĞƚăĂƌŽůŝŶĞĞƚĠĚƌŝĐƉŽƵƌĐĞůƵŝĚĞůĂƉĞƚŝƚĞ
:ĂĚĞ͘ĞƐŽŶƚĚĞƐĐĂĚĞĂƵǆƋƵŝŵĞǀŽŶƚĚƌŽŝƚĂƵĐƈƵƌ͘
:ĞƌĞŵĞƌĐŝĞŵĞƐƉĂƌĞŶƚƐƉŽƵƌůĞƵƌƐŽƵƚŝĞŶŝŶĐŽŶĚŝƚŝŽŶŶĞů͕ůĞƵƌĠĐŽƵƚĞĞƚůĞƵƌĂĐĐŽŵƉĂŐŶĞŵĞŶƚƚŽƵƚ
ĂƵ ůŽŶŐ ĚĞ ĐĞƚƚĞ ƚŚğƐĞ͕ ĂŝŶƐŝ ƋƵĞ ůĞƵƌ ĂĐĐƵĞŝů ůŽƌƐ ĚĞ ůĂ ĚĞƌŶŝğƌĞ ůŝŐŶĞ ĚƌŽŝƚĞĚĞŵĂ ƌĠĚĂĐƚŝŽŶ͘hŶ
ŝŵŵĞŶƐĞŵĞƌĐŝƉŽƵƌƚŽƵƚĐĞƋƵĞǀŽƵƐĂǀĞǌĨĂŝƚƉŽƵƌŵŽŝ͕Ɛŝũ͛ĞŶƐƵŝƐůăĂƵũŽƵƌĚ͛ŚƵŝĐ͛ĞƐƚĞŶƚƌğƐŐƌĂŶĚĞ
ƉĂƌƚŝĞŐƌąĐĞăǀŽƵƐ͘D͛ĠůĞǀĞƌĐŽŵŵĞƵŶĞĞŶĨĂŶƚͨ ŶŽƌŵĂůĞͩŵ͛ĂƉĞƌŵŝƐĚ͛ġƚƌĞƵŶĞĂĚƵůƚĞͨ ŶŽƌŵĂůĞͩ
ĞƚũĞǀŽƵƐĞŶƐƵŝƐŝŶĨŝŶŝŵĞŶƚƌĞĐŽŶŶĂŝƐƐĂŶƚĞ͘
:͛ĂŝŵĞƌĂŝƐĚĠĚŝĞƌĐĞƚƚĞƚŚğƐĞăŵĞƐƉƌŽĐŚĞƐ͕ĂŵŝƐĞƚĨĂŵŝůůĞ͕ƉŽƵƌůĞƵƌƐŽƵƚŝĞŶĞƚůĞƵƌĂŵŽƵƌ͕ĂǀĞĐƵŶĞ
ƚĞŶĚƌĞƉĞŶƐĠĞƉŽƵƌDĂƌŝĂ͕:ĞĂŶŶĞƚƚĞ͕ůĞǆŝƐ͕'ƵƐƚĂǀĞ͕ĠůŝĂĞƚŚĂŶƚĂůƉĂƌƚŝƐƚƌŽƉƚƀƚŵĂŝƐƋƵŝƐĞƌŽŶƚ
ƚŽƵũŽƵƌƐƉƌĠƐĞŶƚƐĚĂŶƐŶŽƐĐƈƵƌƐ͘

WŽƵƌ ĨŝŶŝƌ͕ ĐĞƚƚĞ ƚŚğƐĞ ĞƐƚ ů͛ĂďŽƵƚŝƐƐĞŵĞŶƚ ĚĞ ϰ ĂŶŶĠĞƐ Ě͛ĂƉƉƌĞŶƚŝƐƐĂŐĞ ƚĂŶƚ ƐĐŝĞŶƚŝĨŝƋƵĞ ƋƵĞ
ƉĞƌƐŽŶŶĞů͘ůůĞĂĠƚĠĞǆƚƌġŵĞŵĞŶƚƌŝĐŚĞĞŶƌĞŶĐŽŶƚƌĞƐĞƚũĞŶ͛ĞŶƌĞƐƐŽƌƐƋƵ͛ŝŶĨŝŶŝŵĞŶƚŐƌĂŶĚŝĞ͘
DĞƌĐŝăƚŽƵƐ͘


 

















ͨ>ĂƉůƵƐŐƌĂŶĚĞŐůŽŝƌĞŶ͛ĞƐƚƉĂƐĚĞŶĞũĂŵĂŝƐƚŽŵďĞƌ͕ŵĂŝƐĚĞƐĞƌĞůĞǀĞƌăĐŚĂƋƵĞĨŽŝƐ͘ͩ
EĞůƐŽŶDĂŶĚĞůĂ



ϭϭ

dĂďůĞĚĞƐŵĂƚŝğƌĞƐ

ZĞŵĞƌĐŝĞŵĞŶƚƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱ
>ŝƐƚĞĚĞƐĨŝŐƵƌĞƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱ
>ŝƐƚĞĚĞƐƚĂďůĞĂƵǆ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϴ
>ŝƐƚĞĚĞƐĂďƌĠǀŝĂƚŝŽŶƐĞƚĂĐƌŽŶǇŵĞƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϵ
/͘ /EdZKhd/KE͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϱ
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Ϯ͘ϯ͘ tĞƐƚĞƌŶďůŽƚĂŶƚŝͲdƐŐϭϬϭĞƚĂŶƚŝͲϲϯ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯϴ
Ϯ͘ϰ͘ ǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯϵ
Ϯ͘ϱ͘ ^ĞŵŝͲƋƵĂŶƚŝĨŝĐĂƚŝŽŶĚĞƐs͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϬ
ϭϰ

Ϯ͘ϲ͘ ŽŶƚĞŶƵĚĞƐsĞŶŵĂƚĠƌŝĞůďŝŽůŽŐŝƋƵĞĚ͛ŝŶƚĠƌġƚ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϭ
Ϯ͘ϲ͘ϭ͘ ŽŶƚĞŶƵĚĞƐsĞŶZEŵ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϭ
Ϯ͘ϲ͘Ϯ͘ ŽŶƚĞŶƵĚĞƐsĞŶƉƌŽƚĠŝŶĞƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϮ
Ϯ͘ϳ͘ ǇƚŽƚŽǆŝĐŝƚĠĚĞƐs͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϯ
Ϯ͘ϴ͘ KƉƚŝŵŝƐĂƚŝŽŶĚĞůĂƉƌŽĚƵĐƚŝŽŶĚĞƐDs͗ŝŽŶŽƉŚŽƌĞĚƵĐĂůĐŝƵŵ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϰ
ϯ͘ ĞůůƵůĞƐĐŝďůĞƐĚĞƐs͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϱ
ϯ͘ϭ͘ ƚƵĚĞĚĞƚƌĂŶƐĨĞƌƚĞƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϱ
ϯ͘ϭ͘ϭ͘ ĞůůƵůĞƐĐŝďůĞƐĚĞƐsƉƌŽĚƵŝƚĞƐƉĂƌůĞƐĂůƵͲϯ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϱ
ϯ͘ϭ͘Ϯ͘ ĞůůƵůĞƐĐŝďůĞƐĚĞƐsƉƌŽĚƵŝƚĞƐƉĂƌůĞƐϱϰϵͲĚϱͲ'&WͲ&dZ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϲ
ϯ͘Ϯ͘ ƚƵĚĞĚƵŵĠĐĂŶŝƐŵĞĚĞƚƌĂŶƐĨĞƌƚ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϵ
ϯ͘Ϯ͘ϭ͘ ŝŶĠƚŝƋƵĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϵ
ϯ͘Ϯ͘Ϯ͘ /ŶŚŝďŝƚĞƵƌƐŵĠƚĂďŽůŝƋƵĞƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱϬ
ϯ͘Ϯ͘ϯ͘ ĨĨĞƚĚĞůĂƚĞŵƉĠƌĂƚƵƌĞ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱϮ
ϯ͘Ϯ͘ϰ͘ /ŵĂŐĞƌŝĞƉĂƌŵŝĐƌŽƐĐŽƉŝĞĠůĞĐƚƌŽŶŝƋƵĞăƚƌĂŶƐŵŝƐƐŝŽŶ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱϮ
ϯ͘Ϯ͘ϱ͘ /ŵĂŐĞƌŝĞƉĂƌŵŝĐƌŽƐĐŽƉŝĞĐŽŶĨŽĐĂůĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱϯ
ϯ͘ϯ͘ ƚƵĚĞĚĞů͛ĞĨĨĞƚĚĞůĂďĂĨŝůŽŵǇĐŝŶĞϭ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱϰ
ϯ͘ϰ͘ dƌĂŶƐĨĞƌƚĚ͛ƵŶƚǇƉĞĐĞůůƵůĂŝƌĞăƵŶĂƵƚƌĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱϲ
/s͘ KE>h^/KEdWZ^Wd/s^͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱϵ
s͘ WZKhd/KE^^/Ed/&/Yh^͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϲϳ
s/͘ Z&ZE^/>/K'ZW,/Yh^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϳϳ

 
ϭϱ

>ŝƐƚĞĚĞƐĨŝŐƵƌĞƐ
&ŝŐƵƌĞϭ͘^ĐŚĠŵĂĚ͛ƵŶĞŵĞŵďƌĂŶĞďŝŽůŽŐŝƋƵĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯϭ
&ŝŐƵƌĞϮ͘^ĐŚĠŵĂĚĞůĂƐƚƌƵĐƚƵƌĞĚ͛ƵŶƚƌĂŶƐƉŽƌƚĞƵƌĞŶƚŝĞƌ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯϮ
&ŝŐƵƌĞϯ͘>ĞƐŵŽƚŝĨƐĐĂƌĂĐƚĠƌŝƐƚŝƋƵĞƐĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯϮ
&ŝŐƵƌĞϰ͘^ĐŚĠŵĂĚƵŵĠĐĂŶŝƐŵĞĚ͛ĞǆƉŽƌƚĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐƐĞůŽŶůĞŵŽĚğůĞͨdWƐǁŝƚĐŚͩ͘ ͘͘͘ϯϰ
&ŝŐƵƌĞϱ͘^ƚƌƵĐƚƵƌĞƐĐƌŝƐƚĂůůŽŐƌĂƉŚŝƋƵĞƐĚĞƚƌĂŶƐƉŽƌƚĞƵƌƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯϰ
&ŝŐƵƌĞϲ͘>ĞŐğŶĞ&dZĚŽŶŶĞŶĂŝƐƐĂŶĐĞăůĂƉƌŽƚĠŝŶĞ&dZ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϰϮ
&ŝŐƵƌĞϳ͘^ƚƌƵĐƚƵƌĞĚĞůĂƉƌŽƚĠŝŶĞ&dZ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϰϯ
&ŝŐƵƌĞϴ͘DĠĐĂŶŝƐŵĞĚ͛ŽƵǀĞƌƚƵƌĞĚƵĐĂŶĂů&dZ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϰϰ
&ŝŐƵƌĞϵ͘^ǇŶƚŚğƐĞĚĞůĂƉƌŽƚĠŝŶĞ&dZ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϰϲ
&ŝŐƵƌĞϭϬ͘>ĂƉƌŽƚĠŝŶĞ&dZĐŽŶƚƌŝďƵĞăůĂĐůĂŝƌĂŶĐĞŵƵĐŽĐŝůŝĂŝƌĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϰϲ
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&ŝŐƵƌĞϰϯ͘dĞƐƚĚĞƉĞƌŵŝƐƐŝǀŝƚĠĂƵǆǀĞĐƚĞƵƌƐĂĚĠŶŽǀŝƌĂƵǆĚϱͲ'&WĞƚĚϱ&ϯϱͲ'&WĚĞĐĞůůƵůĞƐ,K
ƉƌĠĂůĂďůĞŵĞŶƚƚƌĂŝƚĠĞƐƌĞƐƉĞĐƚŝǀĞŵĞŶƚƉĂƌůĞƐDWϯϬͲZĞƚDWϯϬͲϰϲ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϵ
ϭϲ

&ŝŐƵƌĞϰϰ͘ŽŵƉůĞǆŝƚĠĚĞƐƉƌŽƚĠŝŶĞƐƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƐĠƚƵĚŝĠĞƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϵ
&ŝŐƵƌĞϰϱ͘ĂƌƚĞƐĚĞƐƉůĂƐŵŝĚĞƐƉWϰĞƚƉ'&WͲ&dZ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϵϳ
&ŝŐƵƌĞϰϲ͘^ĐŚĠŵĂŝůůƵƐƚƌĂŶƚůĞƉƌŝŶĐŝƉĞĚĞƉƵƌŝĨŝĐĂƚŝŽŶĚĞů͛EƐƵƌĐŽůŽŶŶĞĚĞƐŝůŝĐĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϵϴ
&ŝŐƵƌĞϰϳ͘ĂƌƚĞƐĚĞƐƉůĂƐŵŝĚĞƐƉWϰ͕ĂǀĞĐĞƚƐĂŶƐŝŶƐĞƌƚ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϬϬ
&ŝŐƵƌĞϰϴ͘ĂƌƚĞƐĚĞƐƉůĂƐŵŝĚĞƐƉ>yZEĞƚƉ'&WͲ&dZ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϬϭ
&ŝŐƵƌĞϰϵ͘ŶĐŚĂŠŶĞŵĞŶƚĚĞƐŝƚĞƐĚĞƌĞƐƚƌŝĐƚŝŽŶĂũŽƵƚĠƐĂƵƉůĂƐŵŝĚĞͨǀĞĐƚĞƵƌͩ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϬϭ
&ŝŐƵƌĞϱϬ͘dƌĂŶƐĨĞƌƚĚĞƐƉƌŽƚĠŝŶĞƐĚƵŐĞůĚĞƉŽůǇĂĐƌǇůĂŵŝĚĞăůĂŵĞŵďƌĂŶĞĚĞŶŝƚƌŽĐĞůůƵůŽƐĞ͘ ͘͘͘͘͘͘͘ϭϬϰ
&ŝŐƵƌĞϱϭ͘WƌŝŶĐŝƉĞĚĞůĂĚĠƚĞĐƚŝŽŶĚĞƉƌŽƚĠŝŶĞƐƉĂƌǁĞƐƚĞƌŶďůŽƚ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϬϰ
&ŝŐƵƌĞϱϮ͘^ĐŚĠŵĂĚƵƉƌŝŶĐŝƉĞĚĞƉŽůǇŵĠƌŝƐĂƚŝŽŶĞŶĐŚĂŠŶĞ;WZͿ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϬϲ
&ŝŐƵƌĞϱϯ͘^ĐŚĠŵĂŝůůƵƐƚƌĂŶƚů͛ĠƚƵĚĞĚĞƐǀĠƐŝĐƵůĞƐăů͛ĂŝĚĞĚĞůĞƵƌŵŽƵǀĞŵĞŶƚďƌŽǁŶŝĞŶ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϬϵ
&ŝŐƵƌĞϱϰ͘>ŽŝĚĞ^ƚŽŬĞƐͲŝŶƐƚĞŝŶƉĞƌŵĞƚƚĂŶƚĚĞĐĂůĐƵůĞƌůĞĚŝĂŵğƚƌĞĚĞƐǀĠƐŝĐƵůĞƐƉĂƌ>^͘ ͘͘͘͘͘͘͘͘͘͘͘ϭϬϵ
&ŝŐƵƌĞϱϱ͘^ĐŚĠŵĂƌĞƉƌĠƐĞŶƚĂŶƚůĂƚĞĐŚŶŝƋƵĞĚ͛ĂĐƋƵŝƐŝƚŝŽŶĚĞĚŽŶŶĠĞƐƉĂƌ>^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϬϵ
&ŝŐƵƌĞϱϲ͘WƌŝŶĐŝƉĞĚƵEĂŶŽƐŝŐŚƚ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϭϬ
&ŝŐƵƌĞϱϳ͘ŽĐƵůƚƵƌĞĚĞŶĞƵƚƌŽƉŚŝůĞƐĞƚĚĞĐĞůůƵůĞƐĠƉŝƚŚĠůŝĂůĞƐƌĞƐƉŝƌĂƚŽŝƌĞƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϭϮ
&ŝŐƵƌĞϱϴ͘^ĐŚĠŵĂŝůůƵƐƚƌĂŶƚůĞƉƌŝŶĐŝƉĞĚĞůĂĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϭϯ
&ŝŐƵƌĞϱϵ͘^ĐŚĠŵĂŝůůƵƐƚƌĂŶƚůĞƉƌŝŶĐŝƉĞĚƵƚĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚƵ&dZƉĂƌů͛ƵƚŝůŝƐĂƚŝŽŶĚĞůĂƐŽŶĚĞ
ŝ^Ϯ;ϯͿ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϭϰ
&ŝŐƵƌĞϲϬ͘^ĐŚĠŵĂŝůůƵƐƚƌĂŶƚůĞƉƌŝŶĐŝƉĞĚƵƚĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚƵ&dZƉĂƌƐŽƌƚŝĞĚ͛ŝŽŶƐŝŽĚƵƌĞ͘ϭϭϱ
&ŝŐƵƌĞϲϭ͘/ůůƵƐƚƌĂƚŝŽŶƐĚƵƉƌŽƚŽĐŽůĞŵŝƐĂƵƉŽŝŶƚƉŽƵƌůĞƚĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂƉƌŽƚĠŝŶĞ&dZ
ƉĂƌŵŝĐƌŽǀŽůƚŵĠƚƌŝĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϭϲ
&ŝŐƵƌĞϲϮ͘^ĐŚĠŵĂŝůůƵƐƚƌĂŶƚůĞƉƌŝŶĐŝƉĞĚƵŵŝĐƌŽƐĐŽƉĞĐŽŶĨŽĐĂů͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϭϳ
&ŝŐƵƌĞϲϯ͘ĂƌĂĐƚĠƌŝƐƚŝƋƵĞƐĚĞƐĐĞůůƵůĞƐ,KͲ'&WͲ&dZĚŽŶŶĞƵƐĞƐĚ͛s͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϮϱ
&ŝŐƵƌĞϲϰ͘&ŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂƉƌŽƚĠŝŶĞ&dZŵĞƐƵƌĠĞăů͛ĂŝĚĞĚƵƚĞƐƚƵƚŝůŝƐĂŶƚůĞŝ^Ϯ;ϯͿ͘ ͘͘͘͘͘͘͘ϭϮϲ
&ŝŐƵƌĞϲϱ͘ŝŶĠƚŝƋƵĞĚ͛ĂƉƉĂƌŝƚŝŽŶĚĞƐŝŐŶĂƵǆ'&WнĚĂŶƐůĞƐĐĞůůƵůĞƐƚƌĂŝƚĠĞƐƉĂƌůĞƐs,KͲ'&WͲ&dZ
͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϮϳ
&ŝŐƵƌĞϲϲ͘ĠƚĞĐƚŝŽŶĚ͛ZEŵ'&WͲ&dZĚĂŶƐůĞƐs,KͲ'&WͲ&dZ;ĞƚͿĞƚĚĂŶƐůĞƐĐĞůůƵůĞƐĐŝďůĞƐ
ĚĞƐs;ĞƚͿ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϮϳ
&ŝŐƵƌĞϲϳ͘ŝŶĠƚŝƋƵĞĚ͛ĂƉƉĂƌŝƚŝŽŶĚĞƐŝŐŶĂƵǆ&dZнĚĂŶƐůĞƐĐĞůůƵůĞƐƚƌĂŝƚĠĞƐƉĂƌůĞƐs,KͲ'&WͲ&dZ
͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϮϴ
&ŝŐƵƌĞϲϴ͘dĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂƉƌŽƚĠŝŶĞ&dZƉƌĠƐĞŶƚĞĚĂŶƐůĞƐĐĞůůƵůĞƐĐŝďůĞƐĚĞƐDWϭϬϬͲ,KͲ
'&WͲ&dZăϳϮŚƉ͘ƚ͘͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϮϵ
&ŝŐƵƌĞϲϵ͘ĂƌĂĐƚĠƌŝƐĂƚŝŽŶĚĞƐĐĞůůƵůĞƐĂůƵͲϯ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯϯ
&ŝŐƵƌĞϳϬ͘ůŝĐŚĠƐĚĞŵŝĐƌŽƐĐŽƉŝĞăĠƉŝĨůƵŽƌĞƐĐĞŶĐĞĚĞϭϲ,͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯϰ
&ŝŐƵƌĞϳϭ͘ƚĂďůŝƐƐĞŵĞŶƚĚĞůĂůŝŐŶĠĞ,<ͲϮϵϯͲ'&WͲ&dZ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯϱ
&ŝŐƵƌĞϳϮ͘ĂƌĂĐƚĠƌŝƐĂƚŝŽŶĚĞƐĐĞůůƵůĞƐ,<ͲϮϵϯͲ'&WͲ&dZ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯϱ
&ŝŐƵƌĞϳϯ͘ĂƌĂĐƚĠƌŝƐĂƚŝŽŶĚĞƐĐĞůůƵůĞƐϱϰϵͲ'&WͲ&dZ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯϱ
&ŝŐƵƌĞϳϰ͘ƚƵĚĞĚĞƐĐĞůůƵůĞƐϱϰϵͲĚϱͲ'&WͲ&dZĚĂŶƐůĞƚĞŵƉƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯϲ
&ŝŐƵƌĞϳϱ͘ĂƌĂĐƚĠƌŝƐĂƚŝŽŶĚĞƐĐĞůůƵůĞƐϱϰϵͲĚϱͲ'&WͲ&dZ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯϳ
&ŝŐƵƌĞϳϲ͘ŽƐĞͲƌĠƉŽŶƐĞĚƵǀĞĐƚĞƵƌĚϱͲ'&WƐƵƌůĞƐϱϰϵ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯϳ
&ŝŐƵƌĞϳϳ͘ůŝĐŚĠƐĚĞŵŝĐƌŽƐĐŽƉŝĞĠůĞĐƚƌŽŶŝƋƵĞĚĞƐsƉƌŽĚƵŝƚĞƐƉĂƌůĞƐϱϰϵ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯϴ
&ŝŐƵƌĞϳϴ͘ŝĨĨƵƐŝŽŶĚǇŶĂŵŝƋƵĞĚĞůĂůƵŵŝğƌĞĚĞƐsƉƌŽĚƵŝƚĞƐƉĂƌůĞƐĂůƵͲϯ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯϴ
&ŝŐƵƌĞϳϵ͘tĞƐƚĞƌŶďůŽƚƐĂŶƚŝͲdƐŐϭϬϭĞƚĂŶƚŝͲϲϯ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯϵ
&ŝŐƵƌĞϴϬ͘ǇƚŽŵĠƚƌŝĞĞŶĨůƵǆĚ͛sϱϰϵͲĚϱͲ'&WͲ&dZŵĂƌƋƵĠĞƐĂǀĞĐů͛ĂĐƌŝĚŝŶĞŽƌĂŶŐĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϬ
&ŝŐƵƌĞϴϭ͘WƌŽĨŝůĚĞƚĂŝůůĞĚĞƐsͲϱϰϵͲĚϱͲ'&WͲ&dZŽďƚĞŶƵƉĂƌůĂƚĞĐŚŶŽůŽŐŝĞEd͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϭ
&ŝŐƵƌĞϴϮ͘ZdͲWZ&dZƐƵƌůĞƐsƉƌŽĚƵŝƚĞƐƉĂƌůĞƐĂůƵͲϯ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϭ
&ŝŐƵƌĞϴϯ͘ZdͲWZ&dZƐƵƌůĞƐƚƌŽŝƐĨƌĂĐƚŝŽŶƐĚ͛sƉƌŽĚƵŝƚĞƐƉĂƌůĞƐϱϰϵͲĚϱͲ'&WͲ&dZ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϮ
&ŝŐƵƌĞϴϰ͘tĞƐƚĞƌŶďůŽƚĐĂƌĂĐƚĠƌŝƐƚŝƋƵĞƐĚĞƐsͲϱϰϵͲĚϱͲ'&WĞƚϱϰϵͲĚϱͲ'&WͲ&dZ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϮ
ϭϳ

&ŝŐƵƌĞϴϱ͘ǇƚŽŵĠƚƌŝĞĞŶĨůƵǆĚ͛sƉƌŽĚƵŝƚĞƐƉĂƌůĞƐϱϰϵƚƌĂŶƐĚƵŝƚĞƐƉĂƌůĞƐǀĞĐƚĞƵƌƐĂĚĠŶŽǀŝƌĂƵǆ
͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϯ
&ŝŐƵƌĞϴϲ͘dĞƐƚĚĞĐǇƚŽƚŽǆŝĐŝƚĠĚĞƐsƐƵƌůĞƐϱϰϵĞƚůĞƐ&ϭϱ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϯ
&ŝŐƵƌĞϴϳ͘^ĞŵŝͲƋƵĂŶƚŝĨŝĐĂƚŝŽŶĚĞƐDsͲ,<Ͳ&dZͲ,ƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϰ
&ŝŐƵƌĞϴϴ͘ĠƚĞĐƚŝŽŶĚ͛ZEŵ&dZĚĂŶƐůĞƐDsͲ,<Ͳ&dZͲ,͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϰ
&ŝŐƵƌĞϴϵ͘ĠƚĞĐƚŝŽŶĚĞůĂƉƌŽƚĠŝŶĞ'&WĚĂŶƐůĞƐ,KͲ'&WͲ&dZƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϱ
&ŝŐƵƌĞϵϬ͘dĞƐƚĚĞĐǇƚŽƚŽǆŝĐŝƚĠĚĞƐDsͲϱϰϵͲĚϱͲ'&WͲ&dZƉƌŽĚƵŝƚĞƐĞŶƉƌĠƐĞŶĐĞĚ͛ŝŽŶŽƉŚŽƌĞĚƵ
ĐĂůĐŝƵŵϮϯϭϴϳ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϱ
&ŝŐƵƌĞϵϭ͘dĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞƐ&ϭϱĐŝďůĞƐĚĞƐsĂůƵͲϯ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϲ
&ŝŐƵƌĞϵϮ͘ŽƐĞͲƌĠƉŽŶƐĞĚĞƐsͲϱϰϵͲĚϱͲ'&WͲ&dZƐƵƌůĞƐĐĞůůƵůĞƐĐŝďůĞƐϱϰϵ͕ĠƚƵĚŝĠĞƉĂƌ
ĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϳ
&ŝŐƵƌĞϵϯ͘^ƵŝǀŝƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆĚƵƐŝŐŶĂů'&WĚĂŶƐůĞƐĐĞůůƵůĞƐĐŝďůĞƐ&ϭϱƚƌĂŝƚĠĞƐƉĂƌůĞƐsͲ
ϱϰϵͲĚϱͲ'&WͲ&dZ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϳ
&ŝŐƵƌĞϵϰ͘ZdͲWZ'&WͲ&dZƐƵƌ&ϭϱ͕ĐĞůůƵůĞƐĐŝďůĞƐĚĞƐsϱϰϵͲĚϱͲ'&WͲ&dZ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϴ
&ŝŐƵƌĞϵϱ͘ƋZdͲWZ'&WͲ&dZƐƵƌ&ϭϱ͕ĐĞůůƵůĞƐĐŝďůĞƐĚĞƐsϱϰϵͲĚϱͲ'&WͲ&dZ͕ĞŶĨŽŶĐƚŝŽŶĚƵ
ƚĞŵƉƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϴ
&ŝŐƵƌĞϵϲ͘dĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂƉƌŽƚĠŝŶĞ'&WͲ&dZĚĂŶƐůĞƐ&ϭϱ͕ĐĞůůƵůĞƐĐŝďůĞƐĚĞƐsͲϱϰϵͲ
ĚϱͲ'&WͲ&dZ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϵ
&ŝŐƵƌĞϵϳ͘ŝŶĠƚŝƋƵĞĞƚŵŝĐƌŽƐĐŽƉŝĞĐŽŶĨŽĐĂůĞĚĞƐĐĞůůƵůĞƐϱϰϵĞƚ&ϭϱ͕ĐŝďůĞƐĚĞƐsͲ'&W͘ ͘͘͘͘͘͘͘͘͘͘ϭϱϬ
&ŝŐƵƌĞϵϴ͘ĨĨĞƚĚ͛ŝŶŚŝďŝƚĞƵƌƐŵĠƚĂďŽůŝƋƵĞƐƐƵƌů͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐsͲ'&WĚĂŶƐůĞƐϱϰϵĞƚůĞƐ&ϭϱ
͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱϭ
&ŝŐƵƌĞϵϵ͘ƚƵĚĞĚĞů͛ĞĨĨĞƚĚĞůĂƚĞŵƉĠƌĂƚƵƌĞƐƵƌů͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐsͲ'&WĚĂŶƐůĞƐĐĞůůƵůĞƐϱϰϵĞƚ
&ϭϱ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱϮ
&ŝŐƵƌĞϭϬϬ͘ϱϰϵƚƌĂŝƚĠĞƐƉĂƌůĞƐsͲ'&WĞƚŽďƐĞƌǀĠĞƐĞŶDd͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱϯ
&ŝŐƵƌĞϭϬϭ͘/ŵĂŐĞƐĚĞŵŝĐƌŽƐĐŽƉŝĞĐŽŶĨŽĐĂůĞĚĞĐĞůůƵůĞƐϱϰϵ͕ĐŝďůĞƐĚĞƐsͲ'&W͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱϰ
&ŝŐƵƌĞϭϬϮ͘/ŶƚĞŶƐŝƚĠĚĞĨůƵŽƌĞƐĐĞŶĐĞĞƚƉŽƵƌĐĞŶƚĂŐĞĚĞĐĞůůƵůĞƐϱϰϵ'&Wн͕ĐŝďůĞƐĚĞƐsͲ'&W͕ă
dнϲŚ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱϱ
&ŝŐƵƌĞϭϬϯ͘ŝŶĠƚŝƋƵĞĚ͛ĂƉƉĂƌŝƚŝŽŶĚƵƐŝŐŶĂů'&WĚĂŶƐůĞƐĐĞůůƵůĞƐϱϰϵƚƌĂŝƚĠĞƐƉĂƌůĞƐsͲϱϰϵͲĚϱͲ
'&WĞŶƉƌĠƐĞŶĐĞŽƵŶŽŶĚĞĂĨϭ;ĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆͿ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱϱ
&ŝŐƵƌĞϭϬϰ͘/ŵĂŐĞƐ/^yĚĞƐĐĞůůƵůĞƐ&ϭϱƚƌĂŝƚĠĞƐƉĂƌůĞƐsϱϰϵͲĚϱͲ'&WͲ&dZĞŶƉƌĠƐĞŶĐĞŽƵŶŽŶ
ĚĞĂĨϭ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱϲ
&ŝŐƵƌĞϭϬϱ͘ǇƚŽŵĠƚƌŝĞĞŶĨůƵǆĚĞŶĞƵƚƌŽƉŚŝůĞƐŵĂƌƋƵĠƐĞŶǀŝŽůĞƚĞƚŝƐƐƵƐĚ͛ƵŶĞĐŽĐƵůƚƵƌĞĂǀĞĐĚĞƐ
ϱϰϵͲĚϱͲ'&WͲ&dZ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱϳ

 
ϭϴ

>ŝƐƚĞĚĞƐƚĂďůĞĂƵǆ
dĂďůĞĂƵϭ͘>ĞƐĚŝĨĨĠƌĞŶƚƐƚƌĂŶƐƉŽƌƚĞƵƌƐŚƵŵĂŝŶƐ͗ĨŽŶĐƚŝŽŶƐĞƚůŽĐĂůŝƐĂƚŝŽŶƐĐŚƌŽŵŽƐŽŵŝƋƵĞƐ͕
ĐĞůůƵůĂŝƌĞƐŽƵƚŝƐƐƵůĂŝƌĞƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯϱ
dĂďůĞĂƵϮ͘>ĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐŝŵƉůŝƋƵĠƐĚĂŶƐĚĞƐŵĂůĂĚŝĞƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯϲ
dĂďůĞĂƵϯ͘&ƌĠƋƵĞŶĐĞĚĞƐŵƵƚĂƚŝŽŶƐĚƵŐğŶĞ&dZ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱϬ
dĂďůĞĂƵϰ͘&ƌĠƋƵĞŶĐĞĚĞƐŐĠŶŽƚǇƉĞƐƌĞƐƉŽŶƐĂďůĞƐĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱϯ
dĂďůĞĂƵϱ͘ŽŵƉŽƐŝƚŝŽŶĚĞƐŐĞůƐĚĞƉŽůǇĂĐƌǇůĂŵŝĚĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϬϯ
dĂďůĞĂƵϲ͘ŶƚŝĐŽƌƉƐƵƚŝůŝƐĠƐƉŽƵƌůĞƐǁĞƐƚĞƌŶďůŽƚƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϬϰ
dĂďůĞĂƵϳ͘^ĠƋƵĞŶĐĞƐĚĞƐĂŵŽƌĐĞƐƵƚŝůŝƐĠĞƐƉŽƵƌůĞƐĞǆƉĠƌŝĞŶĐĞƐĚĞWZĞƚƋZdͲWZ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϬϳ
dĂďůĞĂƵϴ͘ŽŶĐĞŶƚƌĂƚŝŽŶƐĞƚŝŵƉĂĐƚƐĚĞƐŝŶŚŝďŝƚĞƵƌƐŵĠƚĂďŽůŝƋƵĞƐƵƚŝůŝƐĠƐƉŽƵƌĠƚƵĚŝĞƌůĞ
ŵĠĐĂŶŝƐŵĞĚĞƚƌĂŶƐĨĞƌƚĚĞƐs͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϭϭ
dĂďůĞĂƵϵ͘WƌŽƉŽƌƚŝŽŶƐĚĞƉƌŽƚĠŝŶĞƐ'&WнĞƚƋƵĂŶƚŝƚĠƐĚ͛ZEŵ'&WͲ&dZĚĠƚĞĐƚĠĞƐĚĂŶƐůĞƐs
ƉƌŽĚƵŝƚĞƐƉĂƌůĞƐ,KͲ'&WͲ&dZ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϮϲ


ϭϵ

>ŝƐƚĞĚĞƐĂďƌĠǀŝĂƚŝŽŶƐĞƚĂĐƌŽŶǇŵĞƐ


ȘͲDD͗DŝŶŝŵƵŵƐƐĞŶƚŝĂůDĞĚŝĂĂůƉŚĂ
͗dWͲŝŶĚŝŶŐĂƐƐĞƚƚĞ
Ě͗ĚĠŶŽǀŝƌƵƐ
E͗ĐŝĚĞĠƐŽǆǇƌŝďŽEƵĐůĠŝƋƵĞ
EĐ͗EĐŽŵƉůĠŵĞŶƚĂŝƌĞ͕ƐǇŶƚŚĠƚŝƐĠăƉĂƌƚŝƌĚĞů͛ZEŵ
DWĐ͗ĚĠŶŽƐŝŶĞDŽŶŽWŚŽƐƉŚĂƚĞĐǇĐůŝƋƵĞ
W^͗ŵŵŽŶŝƵŵWĞƌ^ƵůĨĂƚĞ
ZEŵ͗ĐŝĚĞZŝďŽEƵĐůĠŝƋƵĞŵĞƐƐĂŐĞƌ
ZEƌ͗ĐŝĚĞZŝďŽEƵĐůĠŝƋƵĞƌŝďŽƐŽŵŝƋƵĞ
^>͗ŝƌǁĂǇ^ƵƌĨĂĐĞ>ŝƋƵŝĚůŝƋƵŝĚĞĚĞƐƵƌĨĂĐĞĚĞƐǀŽŝĞƐĂĠƌŝĞŶŶĞƐ
͕d͕'͕͗ďĂƐĞƐĂǌŽƚĠĞƐĚĞů͛E͗ĚĠŶŝŶĞ͕dŚǇŵŝŶĞ͕'ƵĂŶŝŶĞ͕ǇƚŽƐŝŶĞ
dW͗ĚĠŶŽƐŝŶĞdƌŝWŚŽƐƉŚĂƚĞ

ZW͗ƌĞĂƐƚĂŶĐĞƌZĞƐŝƐƚĂŶĐĞWƌŽƚĞŝŶ
ŵƌ͗ĂĐŝůůƵƐŵƵůƚŝĚƌƵŐƌĞƐŝƐƚĂŶĐĞdW
^͗ŽǀŝŶ^ĞƌƵŵůďƵŵŝŶĂůďƵŵŝŶĞĚĞƐĠƌƵŵďŽǀŝŶ

&dZ͗ ǇƐƚŝĐ &ŝďƌŽƐŝƐ dƌĂŶƐŵĞŵďƌĂŶĞ ĐŽŶĚƵĐƚĂŶĐĞ ZĞŐƵůĂƚŽƌ ƌĠŐƵůĂƚĞƵƌ ĚĞ ůĂ ĐŽŶĚƵĐƚĂŶĐĞ
ƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞ
,K͗ŚŝŶĞƐĞ,ĂŵƐƚĞƌKǀĂƌǇĐĞůůƐ͕ĐĞůůƵůĞƐŽǀĂƌŝĞŶŶĞƐĚĞŚĂŵƐƚĞƌĐŚŝŶŽŝƐ
ZD͗ĞŶƚƌĞƐĚĞZĞƐƐŽƵƌĐĞƐĞƚĚĞŽŵƉĠƚĞŶĐĞƐƉŽƵƌůĂDƵĐŽǀŝƐĐŝĚŽƐĞ

W/͗ϰΖ͕ϲͲŝŵŝĚŝŶŽͲϮͲWŚĞŶǇů/ŶĚŽůĞ
>^͗ǇŶĂŵŝĐ>ŝŐŚƚ^ĐĂƚƚĞƌŝŶŐ͕ĚŝĨĨƵƐŝŽŶĚǇŶĂŵŝƋƵĞĚĞůĂůƵŵŝğƌĞ
DD͗ƵůďĞĐĐŽΖƐDŽĚŝĨŝĞĚĂŐůĞDĞĚŝƵŵ
D^K͗ŝDĠƚŚǇů^ƵůĨKǆǇĚĞ
E͗ĞŽǆǇƌŝďŽEƵĐůĞŝĐĐŝĚ;EͿ
dd͗ŝdŚŝŽdŚƌĠŝƚŽů
ϮϬ

ĚEdW͗ĚĠƐŽǆǇƌŝďŽEƵĐůĠŽƚŝĚĞͲdƌŝͲWŚŽƐƉŚĂƚĞ

EͲϭ͗ƉƐƚĞŝŶʹĂƌƌǀŝƌƵƐŶƵĐůĞĂƌĂŶƚŝŐĞŶϭ
>͗ǆƚƌĂĞůůƵůĂƌ>ŽŽƉ͗ďŽƵĐůĞĞǆƚƌĂĐĞůůƵůĂŝƌĞ
d͗ƚŚǇůĞŶĞŝĂŵŝŶĞdĞƚƌĂĂĐĞƚŝĐĐŝĚ
'&W͗ŶŚĂŶĐĞĚ'ƌĞĞŶ&ůƵŽƌĞƐĐĞŶĐĞWƌŽƚĞŝŶ
^Zd͗ŶĚŽƐŽŵĂů^ŽƌƚŝŶŐŽŵƉůĞǆZĞƋƵŝƌĞĚĨŽƌdƌĂŶƐƉŽƌƚ
s͗ǆƚƌĂĐĞůůƵůĂƌsĞƐŝĐůĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ͕ƌĞŐƌŽƵƉĞůĞƐDsĞƚůĞƐǆŽ
ǆŽ͗ǆŽƐŽŵĞƐ
&
&^͗&ůƵŽƌĞƐĐĞŶĐĞĐƚŝǀĂƚĞĚĞůů^ŽƌƚŝŶŐ
'
'&W͗'ƌĞĞŶ&ůƵŽƌĞƐĐĞŶĐĞWƌŽƚĞŝŶ
'W/͗'ůǇĐŽƐǇůƉŚŽƐƉŚĂƚŝĚǇůŝŶŽƐŝƚŽů
,
,͗,ƵŵĂŶŝŶĨůƵĞŶǌĂŚĞŵĂŐŐůƵƚŝŶŝŶ
,͗,ƵŵĂŶŝƌǁĂǇƉŝƚŚĞůŝĂůĞůůƐ
,ZW͗,ŽƌƐĞZĂĚŝƐŚWĞƌŽǆŝĚĂƐĞƉĞƌŽǆǇĚĂƐĞĚĞZĂŝĨŽƌƚ
,Z^͗,ĞƉĂƚŽĐǇƚĞŐƌŽǁƚŚĨĂĐƚŽƌͲZĞŐƵůĂƚĞĚƚǇƌŽƐŝŶĞŬŝŶĂƐĞ^ƵďƐƚƌĂƚĞ
/
/Dy͗ϯͲ/ƐŽƵƚǇůͲϭͲDĞƚŚǇůyĂŶƚŚŝŶĞ
/>͗/ŶƚƌĂĞůůƵůĂƌ>ŽŽƉ
/>Ͳϭɴ͗/ŶƚĞƌůĞƵŬŝŶĞϭɴ
/>s͗/ŶƚƌĂ>ƵŵŝŶĂůsĞƐŝĐůĞƐ
<
Ŭď͗ŬŝůŽďĂƐĞ
>
>DW͗>ǇƐŽƐŽŵĞͲƐƐŽĐŝĂƚĞĚDĞŵďƌĂŶĞWƌŽƚĞŝŶ
>W͗>ǇƐŽ;ŝƐͿWŚŽƐƉŚĂƚŝĚŝĐĐŝĚ
>͗>ǇƐŽŐĞŶǇƌŽƚŚ͕ďŽƵŝůůŽŶůǇƐŽŐğŶĞ͕ŽƵ>ƵƌŝĂͲĞƌƚĂŶŝ

Ϯϭ

D
D͗ŵŽůĂŝƌĞ͕ŵŽů͘>Ͳϭ
D^͗DƵůƚŝƉůĞůŽŶŝŶŐ^ŝƚĞ͕ƐŝƚĞŵƵůƚŝƉůĞĚĞĐůŽŶĂŐĞ
Dd͗DŝĐƌŽƐĐŽƉŝĞůĞĐƚƌŽŶŝƋƵĞădƌĂŶƐŵŝƐƐŝŽŶ
D,͗DĂũŽƌ,ŝƐƚŽĐŽŵƉĂƚŝďŝůŝƚǇŽŵƉůĞǆ
DDW͗DĂƚƌŝǆDĞƚĂůůŽWƌŽƚĞŝŶĂƐĞ
DK/͗DƵůƚŝƉůŝĐŝƚǇKĨ/ŶĨĞĐƚŝŽŶ
DW͗DŝĐƌŽWĂƌƚŝĐƵůĞƐŵĞŵďƌĂŶĂŝƌĞƐ;ĂŶĐŝĞŶŶĞŶŽŵĞŶĐůĂƚƵƌĞĚĞƐsͿ
DZWϭ͗DƵůƚŝĚƌƵŐZĞƐŝƐƚĂŶĐĞWƌŽƚĞŝŶ
D^͗DĞŵďƌĂŶĞͲ^ƉĂŶŶŝŶŐŽŵĂŝŶ
Ds͗DŝĐƌŽsĠƐŝĐƵůĞƐ
Ds͗DƵůƚŝsĞƐŝĐƵůĂƌŽĚŝĞƐĐŽƌƉƐŵƵůƚŝǀĠƐŝĐƵůĂŝƌĞƐ
E
E͗EƵĐůĞŽƚŝĚĞͲŝŶĚŝŶŐŽŵĂŝŶĚŽŵĂŝŶĞĚĞůŝĂŝƐŽŶăů͛dW
E/^͗EĂͬ/^ǇŵƉŽƌƚĞƌ
Ŷƚ͗ŶƵĐůĠŽƚŝĚĞ
W
Ɖď͗ƉĂŝƌĞĚĞďĂƐĞ
W^͗WŚŽƐƉŚĂƚĞƵĨĨĞƌĞĚ^ĂůŝŶĞ
W͗WŚŽƐƉŚĂƚŝĚǇůŚŽůŝŶĞ
W>͗WĞƌŝĐŝůŝĂƌǇ&ůƵŝĚ>ĂǇĞƌůŝƋƵŝĚĞƉĠƌŝĐŝůŝĂŝƌĞ
ƉDs͗ƉƌŽŵŽƚĞƵƌĚƵǇƚŽDĠŐĂůŽsŝƌƵƐ
WZ͗WŽůǇŵĞƌĂƐĞŚĂŝŶZĞĂĐƚŝŽŶ͕ƌĠĂĐƚŝŽŶĚĞƉŽůǇŵĠƌŝƐĂƚŝŽŶĞŶĐŚĂŠŶĞ
W͗WŚŽƐƉŚĂƚŝĚǇůƚŚĂŶŽůĂŵŝŶĞ
W&͗WĂƌĂ&ŽƌŵůĚĠŚǇĚĞ
W&h͗WůĂƋƵĞͲ&ŽƌŵŝŶŐhŶŝƚ
WͲŐƉ͗WĞƌŵĞĂďŝůŝƚǇͲ'ůǇĐŽWƌŽƚĞŝŶŐůǇĐŽƉƌŽƚĠŝŶĞW
W^͗WŚŽƐƉŚĂƚŝĚǇů^ĠƌŝŶĞ
Ɖ^͗ƉŝĐŽ^ŝĞŵĞŶƐ
Z
Zd͗ZŽŽŵdĞŵƉĞƌĂƚƵƌĞƚĞŵƉĠƌĂƚƵƌĞĂŵďŝĂŶƚĞ
ϮϮ

ZdͲWZ͗ZĞǀĞƌƐĞdƌĂŶƐĐƌŝƉƚŝŽŶWZ͕WZƉƌĠĐĠĚĠĞĚ͛ƵŶĞĠƚĂƉĞĚĞƚƌĂŶƐĐƌŝƉƚŝŽŶŝŶǀĞƌƐĞ
^
^^ͲW'͗^ŽĚŝƵŵŽĚĞĐǇůͲ^ƵůĨĂƚĞWŽůǇͲĐƌǇůĂŵŝĚĞ'ĞůůĞĐƚƌŽƉŚŽƌĞƐŝƐůĞĐƚƌŽƉŚŽƌğƐĞĞŶ'ĞůĚĞ
WŽůǇĐƌǇůĂŵŝĚĞĞŶƉƌĠƐĞŶĐĞĚĞĚŽĚĠĐǇůƐƵůĨĂƚĞĚĞƐŽĚŝƵŵ
^D͗^ƉŚŝŶŐŽDǇĠůŝŶĞ
^EZ͗^ŽůƵďůĞEͲĞƚŚǇůŵĂůĞŝŵŝĚĞͲƐĞŶƐŝƚŝǀĞĨƵƐŝŽŶƚƚĂĐŚŵĞŶƚƉƌŽƚĞŝŶ;^EWͿZĞĐĞƉƚŽƌƐ
^hZ͗^ƵůĨŽŶǇůhƌĞĂZĞĐĞƉƚŽƌ
^sͲϰϬ͗^ŝŵŝĂŶsĂĐƵŽůĂƚŝŶŐsŝƌƵƐϰϬ
^s&͗^ĠƌƵŵĚĞsĞĂƵ&ƈƚĂů
d
d͗dƌŝƐŽƌĂƚĞd
d^͗dƌŝƐͲƵĨĨĞƌĞĚ^ĂůŝŶĞ
d^Ͳd͗dƌŝƐͲƵĨĨĞƌĞĚ^ĂůŝŶĞͲdǁĞĞŶϮϬ
dD͗E͕E͕EΖ͕EΖͲdƚƌĂDĠƚŚǇůƚŚǇůğŶĞŝĂŵŝŶĞ
dD͗dƌĂŶƐDĞŵďƌĂŶĞŽŵĂŝŶ
dE&ɲ͗dƵŵŽƌEĞĐƌŽƐŝƐ&ĂĐƚŽƌɲ
dƌŝƐ͗dZ/^ŚǇĚƌŽǆǇŵĠƚŚǇůĂŵŝŶŽŵĠƚŚĂŶĞ;ϮͲĂŵŝŶŽͲϮͲŚǇĚƌŽǆǇŵĠƚŚǇůͲϭ͕ϯͲƉƌŽƉĂŶĞĚŝŽůͿ
d^'ͲϭϬϭ͗dƵŵŽƌ^ƵƐĐĞƉƚŝďŝůŝƚǇ'ĞŶĞϭϬϭ
s
ǀͲdWĂƐĞƐ͗dWĂƐĞƐăƉƌŽƚŽŶƐĚĞƚǇƉĞǀĂĐƵŽůĂŝƌĞ
s'&͗sĂƐĐƵůĂƌŶĚŽƚŚĞůŝĂů'ƌŽǁƚŚ&ĂĐƚŽƌ
s>W͗sŝƌƵƐͲ>ŝŬĞWĂƌƚŝĐůĞƐ




 



 
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͘ ZĂƉƉĞůƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
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
ϭ >ĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ
 



>ĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ
ϯϭ

ϭ͘ϭ /ŶƚƌŽĚƵĐƚŝŽŶŐĠŶĠƌĂůĞ

>ĞƐĐĞůůƵůĞƐƋƵŝĐŽŵƉŽƐĞŶƚŶŽƚƌĞŽƌŐĂŶŝƐŵĞƐŽŶƚĚĠůŝŵŝƚĠĞƐƉĂƌƵŶĞďŝĐŽƵĐŚĞůŝƉŝĚŝƋƵĞŚǇĚƌŽƉŚŽďĞ
ƋƵŝĐŽŶƐƚŝƚƵĞƵŶĞǀĠƌŝƚĂďůĞďĂƌƌŝğƌĞŐĂƌĂŶƚŝƐƐĂŶƚůĞƵƌŝŶƚĠŐƌŝƚĠ͘ĞƚƚĞďĂƌƌŝğƌĞĞƐƚƉĞƌŵĠĂďůĞĂƵǆŐĂǌ
ĞƚĂƵǆƉĞƚŝƚƐĐŽŵƉŽƐĠƐŚǇĚƌŽƉŚŽďĞƐƋƵŝƉĞƵǀĞŶƚĚŝĨĨƵƐĞƌĚĞŵĂŶŝğƌĞƉĂƐƐŝǀĞ͘ŶƌĞǀĂŶĐŚĞ͕ĞůůĞĞƐƚ
ŝŵƉĞƌŵĠĂďůĞĂƵǆŝŽŶƐĞƚĂƵǆŵŽůĠĐƵůĞƐŽƌŐĂŶŝƋƵĞƐĐŚĂƌŐĠĞƐ͕ƋƵŝƉĞƵǀĞŶƚĐŽŶƐƚŝƚƵĞƌĚĞƐŶƵƚƌŝŵĞŶƚƐ͕
ĚĞƐ ĚĠĐŚĞƚƐŵĠƚĂďŽůŝƋƵĞƐ͕ŵĂŝƐ ĂƵƐƐŝ ĚĞƐ ƐŝŐŶĂƵǆ ĚĞ ƌĠŐƵůĂƚŝŽŶ͘ >Ă ďŝŽůŽŐŝĞ ĚĞƐ ĐĞůůƵůĞƐ ĞƐƚ ĚŽŶĐ
ĚĠƉĞŶĚĂŶƚĞĚĞůĂƉƌĠƐĞŶĐĞĚĞƉƌŽƚĠŝŶĞƐĞŶĐŚąƐƐĠĞƐĚĂŶƐůĞƐŵĞŵďƌĂŶĞƐďŝŽůŽŐŝƋƵĞƐ͗ůĞƐƉƌŽƚĠŝŶĞƐ
ƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƐ;&ŝŐƵƌĞϭͿ͘ĞůůĞƐͲĐŝƉĞƌŵĞƚƚĞŶƚůĞƉĂƐƐĂŐĞ͕ƉůƵƐŽƵŵŽŝŶƐƐĠůĞĐƚŝĨ͕ĚĞƐƐŽůƵƚĠƐĚƵ
ŵŝůŝĞƵĞǆƚƌĂĐĞůůƵůĂŝƌĞǀĞƌƐůĞĐǇƚŽƉůĂƐŵĞĞƚŝŶǀĞƌƐĞŵĞŶƚ͕ŵĂŝƐĂƵƐƐŝĞŶƚƌĞůĞƐĚŝĨĨĠƌĞŶƚƐĐŽŵƉĂƌƚŝŵĞŶƚƐ
ŝŶƚƌĂĐĞůůƵůĂŝƌĞƐ͘ ůůĞƐ ƉĞƵǀĞŶƚ ġƚƌĞ ŽƵǀĞƌƚĞƐ ĞŶ ƉĞƌŵĂŶĞŶĐĞ͕ ŽƵ ĞǆĐŝƚĂďůĞƐ ƐĞůŽŶ ĚŝǀĞƌƐ ƐƚŝŵƵůŝ͘ >Ğ
ƚƌĂŶƐƉŽƌƚĚĞƐƐŽůƵƚĠƐƉĞƵƚƐ͛ĞĨĨĞĐƚƵĞƌĚĂŶƐůĞƐĞŶƐĚƵŐƌĂĚŝĞŶƚĠůĞĐƚƌŽĐŚŝŵŝƋƵĞĚĞůĂŵŽůĠĐƵůĞ͕ŝůĞƐƚ
ĂůŽƌƐ ƋƵĂůŝĨŝĠ ĚĞ ƉĂƐƐŝĨ͘ ĂŶƐ ůĞ ĐĂƐ ĐŽŶƚƌĂŝƌĞ͕ ŝů ƐĞƌĂ ĂĐƚŝĨ Ğƚ ŶĠĐĞƐƐŝƚĞƌĂ ƐŽŝƚ ƵŶ ĂƉƉŽƌƚ Ě͛ĠŶĞƌŐŝĞ
;ĂĐƚŝĨƉƌŝŵĂŝƌĞͿƐŽŝƚůĞĐŽͲƚƌĂŶƐƉŽƌƚĚ͛ƵŶĂƵƚƌĞƐŽůƵƚĠ;ĂĐƚŝĨƐĞĐŽŶĚĂŝƌĞͿ͘

&ŝŐƵƌĞϭ͘^ĐŚĠŵĂĚ͛ƵŶĞŵĞŵďƌĂŶĞďŝŽůŽŐŝƋƵĞ
;ĂĚĂƉƚĠĚĞ>ĂĚǇŽĨ,ĂƚƐ͕tŝŬŝŵĞĚŝĂŽŵŵŽŶƐ͕WͿ

>ĞƐ ƚƌĂŶƐƉŽƌƚĞƵƌƐ͕ŽƵƚƌĂŶƐƉŽƌƚĞƵƌƐădWͲŝŶĚŝŶŐĂƐƐĞƚƚĞ͕ ĐŽŶƐƚŝƚƵĞŶƚƵŶĞŐƌĂŶĚĞĨĂŵŝůůĞĚĞ
ƉƌŽƚĠŝŶĞƐ ƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƐ ƵďŝƋƵŝƚĂŝƌĞƐ͕ ƉƌĠƐĞŶƚĞƐ ĚĂŶƐ ůĞƐ ƚƌŽŝƐ ďƌĂŶĐŚĞƐ ĚƵ ǀŝǀĂŶƚ͗
ĂƌĐŚĂĞďĂĐƚĠƌŝĞƐ͕ĞƵĐĂƌǇŽƚĞƐĞƚƉƌŽĐĂƌǇŽƚĞƐ͘/ůƐ͛ĂŐŝƚĚĞƚƌĂŶƐƉŽƌƚĞƵƌƐĂĐƚŝĨƐƉƌŝŵĂŝƌĞƐƋƵŝƚƌĂŶƐĨŽƌŵĞŶƚ
ů͛ĠŶĞƌŐŝĞĐŚŝŵŝƋƵĞĨŽƵƌŶŝĞƉĂƌů͛dWĞŶĠŶĞƌŐŝĞŵĠĐĂŶŝƋƵĞ͘WĂƌŵŝůĞƵƌƐĚŝĨĨĠƌĞŶƚƐƌƀůĞƐ͕ůĞƚƌĂŶƐƉŽƌƚ
ƵŶŝĚŝƌĞĐƚŝŽŶŶĞůĚĞĚŝǀĞƌƐĞƐƐƵďƐƚĂŶĐĞƐăƚƌĂǀĞƌƐůĞƐŵĞŵďƌĂŶĞƐďŝŽůŽŐŝƋƵĞƐĞƐƚůĂƌŐĞŵĞŶƚŵĂũŽƌŝƚĂŝƌĞ
ĐŚĞǌůĞƐĞƵĐĂƌǇŽƚĞƐ͘ŚĞǌů͛,ŽŵŵĞ͕ϰϴŐğŶĞƐĐŽĚĞŶƚĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ͘

ϭ͘Ϯ ^ƚƌƵĐƚƵƌĞĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ

>ĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐŽŶƚƵŶĞƐƚƌƵĐƚƵƌĞŵŽĚƵůĂŝƌĞ͘hŶŵŽĚƵůĞĞƐƚĐŽŶƐƚŝƚƵĠĚ͛ƵŶĚŽŵĂŝŶĞĚĞůŝĂŝƐŽŶ
ă ů͛dW ŶŽŵŵĠ E ƉŽƵƌ EƵĐůĞŽƚŝĚĞͲŝŶĚŝŶŐ ŽŵĂŝŶ͕ ƐƵŝǀŝ ŽƵ ƉƌĠĐĠĚĠ Ě͛ƵŶ ĚŽŵĂŝŶĞ
ƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞŶŽŵŵĠdDƉŽƵƌdƌĂŶƐDĞŵďƌĂŶĞŽŵĂŝŶ͕ŽƵD^ƉŽƵƌDĞŵďƌĂŶĞ^ƉĂŶŶŝŶŐ
ŽŵĂŝŶ;^ĐŚŶĞŝĚĞƌĂŶĚ,ƵŶŬĞ͕ϭϵϵϴͿ͘WŽƵƌġƚƌĞĨŽŶĐƚŝŽŶŶĞůƐ͕ůĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐĚŽŝǀĞŶƚƉƌĠƐĞŶƚĞƌ
ĂƵŵŝŶŝŵƵŵĚĞƵǆŵŽĚƵůĞƐ;,ŝŐŐŝŶƐ͕ϭϵϵϮͿ͕Đ͛ĞƐƚͲăͲĚŝƌĞĂƵŵŽŝŶƐĚĞƵǆEĞƚĚĞƵǆdD;&ŝŐƵƌĞϮͿ͘
>ĞƐĚĞŵŝͲƚƌĂŶƐƉŽƌƚĞƵƌƐ͕ƋƵŝƐŽŶƚĐŽŵƉŽƐĠƐĚ͛ƵŶƐĞƵůŵŽĚƵůĞ͕ĚŽŝǀĞŶƚĚŽŶĐƐ͛ĂƐƐŽĐŝĞƌĞŶŚŽŵŽͲŽƵ
ŚĠƚĠƌŽĚŝŵğƌĞƐƉŽƵƌġƚƌĞ ĨŽŶĐƚŝŽŶŶĞůƐ ;ŝĞŵĂŶƐͲKůĚĞŚŝŶŬĞů Ğƚ Ăů͕͘ϮϬϬϲͿ͘ ͛ĞƐƚ ůĞ ĐĂƐ͕ ƉĂƌĞǆĞŵƉůĞ͕
Ě͛'Ϯ ŽƵ ZW͕ ƌĞĂƐƚ ĂŶĐĞƌ ZĞƐŝƐƚĂŶĐĞ WƌŽƚĞŝŶ͕ ƋƵŝ ƌĞŵƉůŝƚ ƵŶ ƌƀůĞ ĚĞ ƉƌŽƚĞĐƚŝŽŶ ĐŽŶƚƌĞ ůĞƐ
>ĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ
ϯϮ

ĚƌŽŐƵĞƐ Ğƚ ůĞƐ ǆĠŶŽďŝŽƚŝƋƵĞƐ͕ ŶŽƚĂŵŵĞŶƚ ĂƵ ŶŝǀĞĂƵ ĚĞƐ ŝŶƚĞƐƚŝŶƐ͕ ĚƵ ĨŽŝĞ͕ ĚĞ ůĂ ďĂƌƌŝğƌĞ
ŚĠŵĂƚŽĞŶĐĠƉŚĂůŝƋƵĞĞƚĚƵƉůĂĐĞŶƚĂ;EŝĞƚĂů͕͘ϮϬϭϬͿ͘


&ŝŐƵƌĞϮ͘^ĐŚĠŵĂĚĞůĂƐƚƌƵĐƚƵƌĞĚ͛ƵŶƚƌĂŶƐƉŽƌƚĞƵƌĞŶƚŝĞƌ
;<ĂǀŝƐŚĞĞƚĂů͕͘ϮϬϬϵͿ

ϭ͘Ϯ͘ϭ >ĞƐE

>ĞƐ E ƐŽŶƚ ĐǇƚŽƉůĂƐŵŝƋƵĞƐ Ğƚ ŚǇĚƌŽƉŚŝůĞƐ͘ /ůƐ ƉĞƌŵĞƚƚĞŶƚ ůĂ ůŝĂŝƐŽŶ Ğƚ ů͛ŚǇĚƌŽůǇƐĞ ĚĞ ů͛dW͕
ĨŽƵƌŶŝƐƐĂŶƚ ů͛ĠŶĞƌŐŝĞ ŶĠĐĞƐƐĂŝƌĞ ă ůĂ ƚƌĂǀĞƌƐĠĞ ĚƵ ƐƵďƐƚƌĂƚ͘ >ĞƐ E ƐŽŶƚ ƚƌğƐ ĐŽŶƐĞƌǀĠƐ ĞŶƚƌĞ ůĞƐ
ĨĂŵŝůůĞƐĂŝŶƐŝƋƵ͛ĞŶƚƌĞůĞƐĞƐƉğĐĞƐ͕ĞƚĚŽŶŶĞŶƚůĞƵƌŶŽŵăůĂƐƵƉĞƌĨĂŵŝůůĞĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐͨdWͲ
ďŝŶĚŝŶŐĐĂƐƐĞƚƚĞͩ͘>ĞƐEĐŽŶƚŝĞŶŶĞŶƚĚŝĨĨĠƌĞŶƚƐŵŽƚŝĨƐĐĂƌĂĐƚĠƌŝƐƚŝƋƵĞƐ;&ŝŐƵƌĞϯͿƚĞůƐƋƵĞtĂůŬĞƌ
ĞƚtĂůŬĞƌƋƵŝƐŽŶƚƌĞƚƌŽƵǀĠƐĚĂŶƐůĞƐƉƌŽƚĠŝŶĞƐůŝĂŶƚů͛dW;tĂůŬĞƌĞƚĂů͕͘ϭϵϴϮͿ͕ŵĂŝƐĠŐĂůĞŵĞŶƚůĞ
ŵŽƚŝĨ͕ĚĞƐĠƋƵĞŶĐĞ>^''Y͕ƋƵŝĞƐƚ ůĂƐŝŐŶĂƚƵƌĞĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐĞƚ ůĞƐĚŝƐƚŝŶŐƵĞĚĞƐĂƵƚƌĞƐ
ƉƌŽƚĠŝŶĞƐůŝĂŶƚů͛dW;,ŝŐŐŝŶƐĞƚĂů͕͘ϭϵϴϴͿ͘͛ĂƵƚƌĞƐŵŽƚŝĨƐĐĂƌĂĐƚĠƌŝƐƚŝƋƵĞƐƐŽŶƚůĞƐďŽƵĐůĞƐY͕Ğƚ,͕
ŵŽŝŶƐĐŽŶƐĞƌǀĠƐŵĂŝƐĐŽŶƚĞŶĂŶƚĚĞƐĂĐŝĚĞƐĂŵŝŶĠƐƉƌŽĐŚĞƐ͘/ůĞƐƚŝŶƚĠƌĞƐƐĂŶƚĚĞŶŽƚĞƌƋƵĞůĞƐƐŝƚĞƐĚĞ
ůŝĂŝƐŽŶĚĞů͛dWƐŽŶƚĐŽŵƉŽƐŝƚĞƐ͗ůĂƐŝŐŶĂƚƵƌĞĚ͛ƵŶĚŽŵĂŝŶĞǀŝĞŶƚĐŽŵƉůĠƚĞƌůĞƐŵŽƚŝĨƐĞƚĚĞtĂůŬĞƌ
ĚĞ ů͛ĂƵƚƌĞĚŽŵĂŝŶĞƉŽƵƌĨŽƌŵĞƌƵŶƐŝƚĞĚĞ ůŝĂŝƐŽŶĐŽŵƉůĞƚă ů͛ŝŶƚĞƌĨĂĐĞĚĞƐĚĞƵǆE;^ŵŝƚŚĞƚĂů͕͘
ϮϬϬϮͿ͘

&ŝŐƵƌĞϯ͘>ĞƐŵŽƚŝĨƐĐĂƌĂĐƚĠƌŝƐƚŝƋƵĞƐĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ
;>ŝŶƚŽŶ͕ϮϬϬϳͿ
>ĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ
ϯϯ

ϭ͘Ϯ͘Ϯ >ĞƐdD

>ĞƐdDƐŽŶƚĚĞƐĚŽŵĂŝŶĞƐŚǇĚƌŽƉŚŽďĞƐ͕ƐƚƌƵĐƚƵƌĠƐĞŶŚĠůŝĐĞƐĂůƉŚĂ͘/ůƐĐŽŶƚŝĞŶŶĞŶƚŐĠŶĠƌĂůĞŵĞŶƚ
ϲ ĚŽŵĂŝŶĞƐ ƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƐ͕ ĐĞ ŶŽŵďƌĞ ƉŽƵǀĂŶƚ ǀĂƌŝĞƌ ĚĞϱ ă ϭϭ͘ >͛ĂƐƐĞŵďůĂŐĞ ĚĞ ĚĞƵǆdD
ƉĞƌŵĞƚů͛ŝŶƐĞƌƚŝŽŶĚƵƚƌĂŶƐƉŽƌƚĞƵƌĚĂŶƐůĂŵĞŵďƌĂŶĞďŝŽůŽŐŝƋƵĞ͘WĂƌĂŝůůĞƵƌƐ͕ŝůƐĐŽŶƐƚŝƚƵĞŶƚůĞƐŝƚĞĚĞ
ůŝĂŝƐŽŶĞƚĚĞƚƌĂŶƐůŽĐĂƚŝŽŶĚƵƐƵďƐƚƌĂƚ͘>ĞƐdDƉƌĠƐĞŶƚĞŶƚĚĂǀĂŶƚĂŐĞĚĞǀĂƌŝĂďŝůŝƚĠƉĂƌƌĂƉƉŽƌƚĂƵǆ
E͕ĐĞƋƵŝĞƐƚĞŶĂĚĠƋƵĂƚŝŽŶĂǀĞĐůĂĚŝǀĞƌƐŝƚĠĚĞƐƐƵďƐƚƌĂƚƐƚƌĂŶƐƉŽƌƚĠƐ;ŝĞŵĂŶƐͲKůĚĞŚŝŶŬĞůĞƚĂů͕͘
ϮϬϬϲͿ͘

ϭ͘Ϯ͘ϯ ůĂƐƐŝĨŝĐĂƚŝŽŶĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ

>ĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐƐŽŶƚƌĞŐƌŽƵƉĠƐĞŶϳĐůĂƐƐĞƐĂůůĂŶƚĚĞă'͘ĞƚƚĞĐůĂƐƐŝĨŝĐĂƚŝŽŶ͕ŶŽŵŵĠĞ,h'K
ƉŽƵƌ ,hŵĂŶ 'ĞŶŽŵĞ KƌŐĂŶŝƐĂƚŝŽŶ͕ ĞƐƚ ďĂƐĠĞ ƐƵƌ ůĂ ƐŝŵŝůĂƌŝƚĠ ƐƚƌƵĐƚƵƌĂůĞ ĚĞƐ ƉƌŽƚĠŝŶĞƐ͕ ƐƵƌ
ů͛ŽƌŐĂŶŝƐĂƚŝŽŶĚĞƐĚŽŵĂŝŶĞƐĞƚ ƐƵƌ ůĞƐŚŽŵŽůŽŐŝĞƐĚĞ ƐĠƋƵĞŶĐĞĚĞƐEŽƵĚĞƐdD ;ĞĂŶĞƚĂů͕͘
ϮϬϬϭͿ͘ >ĞƐ ƉƌŽƚĠŝŶĞƐ  Ğƚ & ƐŽŶƚ ĂƚǇƉŝƋƵĞƐ ƉƵŝƐƋƵ͛ĞůůĞƐ ŶĞ ƉŽƐƐğĚĞŶƚ ƉĂƐ ĚĞ ĚŽŵĂŝŶĞ
ƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞ͘ůůĞƐƐŽŶƚ ůŽĐĂůŝƐĠĞƐĚĂŶƐ ůĞĐǇƚŽƉůĂƐŵĞŽƵĚĂŶƐ ůĞŶŽǇĂƵĞƚŶ͛ĂƐƐƵŵĞŶƚƉĂƐĚĞ
ĨŽŶĐƚŝŽŶ ĚĞ ƚƌĂŶƐƉŽƌƚĞƵƌ ŵĂŝƐ ƉĂƌ ĞǆĞŵƉůĞ ĚĞ ƌĠƉĂƌĂƚŝŽŶ ĚĞ ů͛E ŽƵ ĚĞ ƌĠŐƵůĂƚŝŽŶ ĚĞ ŐğŶĞƐ
;^ƚŽůĂƌĐǌǇŬĞƚĂů͕͘ϮϬϭϭͿ;'ĞŽƌŐĞĂŶĚ:ŽŶĞƐ͕ϮϬϭϮͿ͘

ϭ͘ϯ DĠĐĂŶŝƐŵĞĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ

>ĞŵĠĐĂŶŝƐŵĞĚ͛ĞǆƉŽƌƚĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐĞƐƚƚƌğƐĚŝƐĐƵƚĠĂƵƐĞŝŶĚĞůĂĐŽŵŵƵŶĂƵƚĠƐĐŝĞŶƚŝĨŝƋƵĞ͘
/ůĠƚĂŝƚĂĚŵŝƐƋƵĞůĂĨŝǆĂƚŝŽŶĚƵƐƵďƐƚƌĂƚƐƚŝŵƵůĂŝƚ ů͛ŚǇĚƌŽůǇƐĞĚĞů͛dW͕ĞƚƋƵĞů͛ĠŶĞƌŐŝĞĂŝŶƐŝ ůŝďĠƌĠĞ
ĞŶƚƌĂŠŶĂŝƚ ů͛ĞǆƉŽƌƚ ĚƵ ƐƵďƐƚƌĂƚ ;^ĞŶŝŽƌ ĂŶĚ ŚĂŐĂƚ͕ ϭϵϵϴͿ͘ /ů ƐĞŵďůĞƌĂŝƚ ƋƵĞ ĐĞ ƐŽŝƚ ƐŝŵƉůĞŵĞŶƚ ůĂ
ĨŝǆĂƚŝŽŶ͕ĞƚŶŽŶů͛ŚǇĚƌŽůǇƐĞ͕ĚĞů͛dWƋƵŝƐŽŝƚƌĞƐƉŽŶƐĂďůĞĚĞů͛ĞǆƉŽƌƚĚƵƐƵďƐƚƌĂƚ͘͛ĞƐƚĐĞƋƵĞƉƌŽƉŽƐĞ
ůĞŵŽĚğůĞͨdWƐǁŝƚĐŚͩƋƵŝƐĞĚĠĐŽŵƉŽƐĞĞŶƋƵĂƚƌĞĠƚĂƉĞƐŵĂũĞƵƌĞƐ ;>ŝŶƚŽŶ͕ϮϬϬϳͿ͘>ĂƉƌĞŵŝğƌĞ
ĠƚĂƉĞĚĞĐĞŵŽĚğůĞĞƐƚůĂĨŝǆĂƚŝŽŶƐƉĠĐŝĨŝƋƵĞĚƵƐƵďƐƚƌĂƚĂƵŶŝǀĞĂƵĚĞƐdD;&ŝŐƵƌĞϰͲϭͿ͘ĞƚƚĞĨŝǆĂƚŝŽŶ
ƉƌŽǀŽƋƵĞƵŶĐŚĂŶŐĞŵĞŶƚĚĞĐŽŶĨŽƌŵĂƚŝŽŶĚĞƐE͕ƋƵŝĂƉŽƵƌĐŽŶƐĠƋƵĞŶĐĞĚ͛ĂƵŐŵĞŶƚĞƌůĞƵƌĂĨĨŝŶŝƚĠ
ƉŽƵƌů͛dW;&ŝŐƵƌĞϰͲϮͿ͘ĞůƵŝͲĐŝƐĞĨŝǆĞĂůŽƌƐĂƵŶŝǀĞĂƵĚĞƐE͕ĞŶƚƌĂŠŶĂŶƚůĂĨŽƌŵĂƚŝŽŶĚ͛ƵŶĚŝŵğƌĞ͘
>Ă ĨŽƌŵĂƚŝŽŶ ĚĞ ĐĞ ƐĂŶĚǁŝĐŚ ĞŶŐĞŶĚƌĞ ůĞ ĐŚĂŶŐĞŵĞŶƚ ĐŽŶĨŽƌŵĂƚŝŽŶŶĞů ĚĞƐ dD͕ ƉƌŽǀŽƋƵĂŶƚ ůĂ
ƚƌĂŶƐůŽĐĂƚŝŽŶ ĚƵ ƐƵďƐƚƌĂƚ͘ >͛ŚǇĚƌŽůǇƐĞ ĚƵ ƉŚŽƐƉŚĂƚĞ ɶ ĚĞ ů͛dW ;&ŝŐƵƌĞ ϰͲϯͿ ĚĠƐƚĂďŝůŝƐĞ ĞŶƐƵŝƚĞ ůĞ
ĚŝŵğƌĞĚĞEƋƵŝƉĞƌŵĞƚĂƵƚƌĂŶƐƉŽƌƚĞƵƌĚĞƌĞƚƌŽƵǀĞƌƵŶĞĐŽŶĨŽƌŵĂƚŝŽŶƉƌŽƉŝĐĞăƵŶĞŶŽƵǀĞůůĞ
ĨŝǆĂƚŝŽŶĚƵƐƵďƐƚƌĂƚ;&ŝŐƵƌĞϰͲϰͿ͘hŶĂƵƚƌĞŵŽĚğůĞƉůƵƐƌĠĐĞŶƚ͕ŶŽŵŵĠͨĐŽŶƚĂĐƚĐŽŶƐƚĂŶƚ͕ͩƐƵŐŐğƌĞ
ƋƵĞ ůĞƐŵŽůĠĐƵůĞƐĚ͛dWƐĞƌĂŝĞŶƚŚǇĚƌŽůǇƐĠĞƐ ƚŽƵƌă ƚŽƵƌ͕ ƐĂŶƐƋƵ͛ŝů ǇĂŝƚĚŝƐƐŽĐŝĂƚŝŽŶĐŽŵƉůğƚĞĚƵ
ĚŝŵğƌĞĚĞE ;:ŽŶĞƐĂŶĚ'ĞŽƌŐĞ͕ϮϬϬϵͿ͘ >ĞƐ ƐƚƌƵĐƚƵƌĞƐ ĐƌŝƐƚĂůůŽŐƌĂƉŚŝƋƵĞƐĚŝƐƉŽŶŝďůĞƐ ƚĞŶĚĞŶƚă
ĐŽŶĨŽƌƚĞƌ ůĞ ŵŽĚğůĞ ͨdW ƐǁŝƚĐŚͩ ƉƵŝƐƋƵĞ ů͛ŽŶ ŽďƐĞƌǀĞ ĞĨĨĞĐƚŝǀĞŵĞŶƚ ůĞƐ ĚĞƵǆ ĐŽŶĨŽƌŵĂƚŝŽŶƐ͕
ŽƵǀĞƌƚĞƐ Ğƚ ĨĞƌŵĠĞƐ ;&ŝŐƵƌĞ ϱͿ͘ ĞƉĞŶĚĂŶƚ͕ ĐĞƚƚĞ ƚĞĐŚŶŝƋƵĞ ĐŽŵƉŽƌƚĞ ƵŶ ďŝĂŝƐ͗ ůĞƐ ƉƌŽƚĠŝŶĞƐ ŶĞ
ƉĞƵǀĞŶƚ ġƚƌĞ ŽďƐĞƌǀĠĞƐ ƐĞůŽŶ ƵŶ ŵŽĚĞ ĚǇŶĂŵŝƋƵĞ͕ ůĂŝƐƐĂŶƚ ĞŶĐŽƌĞ ŽƵǀĞƌƚĞ ůĂ ƋƵĞƐƚŝŽŶ ĚĞ ůĂ
ĚĠƚĞƌŵŝŶĂƚŝŽŶĚƵŵĠĐĂŶŝƐŵĞĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ͘

>ĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ
ϯϰ


&ŝŐƵƌĞϰ͘^ĐŚĠŵĂĚƵŵĠĐĂŶŝƐŵĞĚ͛ĞǆƉŽƌƚĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐƐĞůŽŶůĞŵŽĚğůĞͨdWƐǁŝƚĐŚͩ
ĚĂƉƚĠĚĞ;>ŝŶƚŽŶ͕ϮϬϬϳͿ






&ŝŐƵƌĞϱ͘^ƚƌƵĐƚƵƌĞƐĐƌŝƐƚĂůůŽŐƌĂƉŚŝƋƵĞƐĚĞƚƌĂŶƐƉŽƌƚĞƵƌƐ
;WƌŽĐŬŽĞƚĂů͕͘ϮϬϬϵͿ




>ĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ
ϯϱ

ϭ͘ϰ &ŽŶĐƚŝŽŶƐĞƚƌƀůĞƐƉŚǇƐŝŽůŽŐŝƋƵĞƐĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ

>ĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐũŽƵĞŶƚƵŶƌƀůĞĨŽŶĚĂŵĞŶƚĂůĚĂŶƐůĂĐĞůůƵůĞ͕ƋƵ͛ŝůƐƐŽŝĞŶƚůŽĐĂůŝƐĠƐăůĂŵĞŵďƌĂŶĞ
ƉůĂƐŵŝƋƵĞ ŽƵ ĂƵ ŶŝǀĞĂƵ ĚĞƐ ŽƌŐĂŶŝƚĞƐ ƚĞůƐ ƋƵĞ ůĞ ƌĠƚŝĐƵůƵŵ ĞŶĚŽƉůĂƐŵŝƋƵĞ͕ ůĞƐ ƉĞƌŽǆǇƐŽŵĞƐ͕ ůĞƐ
ůǇƐŽƐŽŵĞƐ͕ŽƵĞŶĐŽƌĞůĂŵŝƚŽĐŚŽŶĚƌŝĞ͘/ůƐƐŽŶƚƌĞƐƉŽŶƐĂďůĞƐĚƵƚƌĂŶƐƉŽƌƚĂĐƚŝĨĚ͛ƵŶĞŐƌĂŶĚĞǀĂƌŝĠƚĠĚĞ
ĐŽŵƉŽƐĂŶƚƐ ă ƚƌĂǀĞƌƐ ůĞƐŵĞŵďƌĂŶĞƐ ďŝŽůŽŐŝƋƵĞƐ͕ ƚĞůƐ ƋƵĞ ůĞƐ ĂĐŝĚĞƐ ĂŵŝŶĠƐ Ğƚ ŽůŝŐŽƉĞƉƚŝĚĞƐ͕ ůĞƐ
ƉŽůǇƐĂĐĐŚĂƌŝĚĞƐ͕ůĞƐůŝƉŝĚĞƐ͕ůĞƐŶƵĐůĠŽƐŝĚĞƐ͕ůĞƐŝŽŶƐ͕ůĞĐŚŽůĞƐƚĠƌŽů͕ůĞƐƐƚĠƌŽŢĚĞƐ͕ůĞƐŐůƵĐŽĐŽƌƚŝĐŽŢĚĞƐ͕
ůĞƐŵǇĐŽƚŽǆŝŶĞƐ͕ůĞƐĂŶƚŝďŝŽƚŝƋƵĞƐ͕ůĞƐŵĠƚĂƵǆůŽƵƌĚƐ͕ůĞƐĚƌŽŐƵĞƐ͕ŽƵĞŶĐŽƌĞůĞƐƉŽƌƉŚǇƌŝŶĞƐ;<ƵĐŚůĞƌ͕
ϮϬϭϭͿ ;<ƌŝƐŚŶĂŵƵƌƚŚǇ ĂŶĚ ^ĐŚƵĞƚǌ͕ ϮϬϭϭͿ͘ ŝŶƐŝ͕ ůĞƐ ƚƌĂŶƐƉŽƌƚĞƵƌƐ  ƉĂƌƚŝĐŝƉĞŶƚ ŶŽƚĂŵŵĞŶƚ ă
ů͛ŚŽŵĠŽƐƚĂƐŝĞĞƚăůĂĚĠƚŽǆŝĐĂƚŝŽŶĚĞƐĐĞůůƵůĞƐ͘>ĞƐĚŝĨĨĠƌĞŶƚĞƐĨŽŶĐƚŝŽŶƐĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐĂŝŶƐŝ
ƋƵĞůĞƵƌůŽĐĂůŝƐĂƚŝŽŶƐŽŶƚƌĠƉĞƌƚŽƌŝĠĞƐĚĂŶƐůĞdĂďůĞĂƵϭ͘



dĂďůĞĂƵϭ͘>ĞƐĚŝĨĨĠƌĞŶƚƐƚƌĂŶƐƉŽƌƚĞƵƌƐŚƵŵĂŝŶƐ͗ĨŽŶĐƚŝŽŶƐĞƚůŽĐĂůŝƐĂƚŝŽŶƐĐŚƌŽŵŽƐŽŵŝƋƵĞƐ͕ĐĞůůƵůĂŝƌĞƐŽƵƚŝƐƐƵůĂŝƌĞƐ
;ĞĂŶĞƚĂů͕͘ϮϬϬϭͿ

>ĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ
ϯϲ

ϭ͘ϱ DĂůĂĚŝĞƐĂƐƐŽĐŝĠĞƐĂƵǆƚƌĂŶƐƉŽƌƚĞƵƌƐ

>ĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐĠƚĂŶƚĞƐƐĞŶƚŝĞůƐăůĂĐĞůůƵůĞ͕ůĞƵƌƐƵƌͲŽƵƐŽƵƐͲĞǆƉƌĞƐƐŝŽŶƉĞƵǀĞŶƚĞŶŐĞŶĚƌĞƌĚĞƐ
ŵĂůĂĚŝĞƐŐƌĂǀĞƐŽƵĚĞƐĐŽŵƉůŝĐĂƚŝŽŶƐ;dĂďůĞĂƵϮͿ͘


dĂďůĞĂƵϮ͘>ĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐŝŵƉůŝƋƵĠƐĚĂŶƐĚĞƐŵĂůĂĚŝĞƐ
;>ŝŶƚŽŶ͕ϮϬϬϳͿ

ϭ͘ϱ͘ϭ >ĂƐƵƌĞǆƉƌĞƐƐŝŽŶĚĞƚƌĂŶƐƉŽƌƚĞƵƌƐĞŶƚƌĂŠŶĞƵŶĞƌĠƐŝƐƚĂŶĐĞĂƵǆƚƌĂŝƚĞŵĞŶƚƐ

ĂŶƐůĞƐĐĞůůƵůĞƐĐĂŶĐĠƌĞƵƐĞƐ͕ĐĞƌƚĂŝŶƐƚƌĂŶƐƉŽƌƚĞƵƌƐƐŽŶƚƐƵƌĞǆƉƌŝŵĠƐ͕ĐŽŵŵĞůĂŐůǇĐŽƉƌŽƚĠŝŶĞW
;WͲŐƉ͕ŽƵϭͿ͕DZWϭ ;DƵůƚŝĚƌƵŐZĞƐŝƐƚĂŶĐĞWƌŽƚĞŝŶ͕ ŽƵϭͿŽƵĞŶĐŽƌĞZW ;ƌĞĂƐƚĂŶĐĞƌ
ZĞƐŝƐƚĂŶĐĞWƌŽƚĞŝŶ͕ŽƵ'ϮͿ;ĞŶĚĞƌƌĂĞƚĂů͕͘ϮϬϬϰͿ͘>ĂƐƵƌĞǆƉƌĞƐƐŝŽŶĚĞĐĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐĂƉŽƵƌ
ĞĨĨĞƚĚĞƉƌŽƚĠŐĞƌ ůĞƐĐĞůůƵůĞƐĐĂŶĐĠƌĞƵƐĞƐĐŽŶƚƌĞ ůĞƐĂŐĞŶƚƐĐŚŝŵŝŽƚŚĠƌĂƉĞƵƚŝƋƵĞƐ͕ĞŶ ůĞƐĞǆƉƵůƐĂŶƚ
ŚŽƌƐ ĚĞ ůĂ ĐĞůůƵůĞ͘ ĞƚƚĞ ĐŚŝŵŝŽƌĠƐŝƐƚĂŶĐĞ ĚŝŵŝŶƵĞ ŐƌĂŶĚĞŵĞŶƚ ů͛ĞĨĨŝĐĂĐŝƚĠ ĚĞƐ ƚƌĂŝƚĞŵĞŶƚƐ ĂŶƚŝͲ
ĐĂŶĐĠƌĞƵǆ͘hŶĞĚĞƐĂƉƉƌŽĐŚĞƐƚŚĠƌĂƉĞƵƚŝƋƵĞƐĚƵĐĂŶĐĞƌĐŽŶƐŝƐƚĞăŵĞƚƚƌĞĂƵƉŽŝŶƚĚĞƐŝŶŚŝďŝƚĞƵƌƐ
ƐƉĠĐŝĨŝƋƵĞƐĚĞĐĞƐ ƚƌĂŶƐƉŽƌƚĞƵƌƐ͘ĞƚƚĞĂƉƉƌŽĐŚĞĞƐƚ ƚƌğƐ ĐŽŶƚƌƀůĠĞƉƵŝƐƋƵĞ ůĞƐ ƚƌĂŶƐƉŽƌƚĞƵƌƐ ƐŽŶƚ
ĠŐĂůĞŵĞŶƚ ƉƌĠƐĞŶƚƐ ă ĚĞƐ ĞŶĚƌŽŝƚƐ ƐƚƌĂƚĠŐŝƋƵĞƐ ĚĞ ů͛ŽƌŐĂŶŝƐŵĞŽƶ ŝůƐ ŶĞ ĚŽŝǀĞŶƚ ƉĂƐ ġƚƌĞ ŝŶŚŝďĠƐ͘
ŝĨĨĠƌĞŶƚƐƚǇƉĞƐĚĞĐŽŵƉŽƐĠƐ͕ƚĞůƐƋƵĞ ůĞƐŵĠƚŚŽǆǇͲƐƚŝůďğŶĞƐ;sĂůĚĂŵĞƌŝĞƚĂů͕͘ϮϬϭϮͿ͕ĚŽŶŶĞŶƚĚĞƐ
ƌĠƐƵůƚĂƚƐĞŶĐŽƵƌĂŐĞĂŶƚƐŝŶǀŝƚƌŽƉƵŝƐƋƵ͛ŝůƐƐŽŶƚƐƉĠĐŝĨŝƋƵĞƐĞƚŶŽŶĐǇƚŽƚŽǆŝƋƵĞƐ͘
ŚĞǌ ůĞƐ ƉƌŽĐĂƌǇŽƚĞƐ͕ ůĂ ƐƵƌĞǆƉƌĞƐƐŝŽŶ ĚĞ ĐĞƌƚĂŝŶƐ ƚƌĂŶƐƉŽƌƚĞƵƌƐ  ƉĞƵƚ ĠŐĂůĞŵĞŶƚ ŝŶĚƵŝƌĞ ůĂ
ƌĠƐŝƐƚĂŶĐĞďĂĐƚĠƌŝĞŶŶĞĂƵǆĂŶƚŝďŝŽƚŝƋƵĞƐ͕Đ͛ĞƐƚůĞĐĂƐƉĂƌĞǆĞŵƉůĞĚĞŵƌĚĞĂĐŝůůƵƐƐƵďƚŝůŝƐ;^ƚĞŝŶĨĞůƐ
ĞƚĂů͕͘ϮϬϬϰͿ͘

>ĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ
ϯϳ

ϭ͘ϱ͘Ϯ >ĂƐŽƵƐͲĞǆƉƌĞƐƐŝŽŶĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐăů͛ŽƌŝŐŝŶĞĚĞŵĂůĂĚŝĞƐŐƌĂǀĞƐ

WůƵƐŝĞƵƌƐŵĂůĂĚŝĞƐŽŶƚĠƚĠƌĞĐĞŶƐĠĞƐĐŽŵŵĞĠƚĂŶƚĚƵĞƐăůĂƐŽƵƐͲĞǆƉƌĞƐƐŝŽŶĚ͛ƵŶƚƌĂŶƐƉŽƌƚĞƵƌ͘
>ĂĚŝǀĞƌƐŝƚĠĚĞƐĐŽŵƉŽƐĠƐƚƌĂŶƐƉŽƌƚĠƐĞǆƉůŝƋƵĞůĂŵƵůƚŝƉůŝĐŝƚĠĚĞƐŵĂůĂĚŝĞƐŽďƐĞƌǀĠĞƐ;dĂďůĞĂƵϮͿ͘
>ĂƐŽƵƐͲĞǆƉƌĞƐƐŝŽŶĚĞϭ͕ ƚƌĂŶƐƉŽƌƚĞƵƌĚĞƐ ĂĐŝĚĞƐ ŐƌĂƐ ă ůŽŶŐƵĞ ĐŚĂŠŶĞĚĂŶƐ ůĞƐƉĞƌŽǆǇƐŽŵĞƐ͕
ĞŶƚƌĂŠŶĞ ƉĂƌ ĞǆĞŵƉůĞ ƵŶĞ ŵĂůĂĚŝĞ ŶĞƵƌŽůŽŐŝƋƵĞ͕ ů͛ĂĚƌĠŶŽůĞƵĐŽĚǇƐƚƌŽƉŚŝĞ ůŝĠĞ ĂƵ ĐŚƌŽŵŽƐŽŵĞ y
;DŽƐƐĞƌĞƚ Ăů͕͘ ϭϵϵϯͿ͕ ƋƵŝ Ă ƉŽƵƌ ĐŽŶƐĠƋƵĞŶĐĞ ůĂ ĚĠŵǇĠůŝŶŝƐĂƚŝŽŶ ƉƌŽŐƌĞƐƐŝǀĞĚƵ ƐǇƐƚğŵĞŶĞƌǀĞƵǆ
ĐĞŶƚƌĂů͘>ĂƐŽƵƐͲĞǆƉƌĞƐƐŝŽŶĚĞϴ;^hZϭͿ͕ƐŽƵƐͲƵŶŝƚĠƌĠŐƵůĂƚƌŝĐĞĚƵĐĂŶĂůƉŽƚĂƐƐŝƋƵĞĞǆƉƌŝŵĠƉĂƌ
ůĂĐĞůůƵůĞďĞƚĂƉĂŶĐƌĠĂƚŝƋƵĞ͕ĞƐƚƌĞƐƉŽŶƐĂďůĞĚĞů͛ŚǇƉĞƌŝŶƐƵůŝŶĠŵŝƐŵĞĨĂŵŝůŝĂů;dŚŽŵĂƐĞƚĂů͕͘ϭϵϵϱͿ͘
>ĂƐŽƵƐͲĞǆƉƌĞƐƐŝŽŶĚĞϰ͕ƚƌĂŶƐƉŽƌƚĞƵƌĚƵEͲƌĠƚŝŶǇůͲƉŚŽƐƉŚĂƚŝĚǇůĠƚŚĂŶŽůĂŵŝŶĞ;EZͲWͿ͕ƵŶĚĠƌŝǀĠ
ĚƵƌĠƚŝŶŽů͕ĞŶƚƌĂŠŶĞůĂĚĠŐĠŶĠƌĞƐĐĞŶĐĞŵĂĐƵůĂŝƌĞĚĞ^ƚĂƌŐĂƌĚƚ;ůůŝŬŵĞƚƐĞƚĂů͕͘ϭϵϵϳͿ͘
>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞĨĂŝƚĠŐĂůĞŵĞŶƚƉĂƌƚŝĞĚĞƐŵĂůĂĚŝĞƐĐĂƵƐĠĞƉĂƌůĂƐŽƵƐͲĞǆƉƌĞƐƐŝŽŶĚ͛ƵŶƚƌĂŶƐƉŽƌƚĞƵƌ
͗ůĞ&dZ;ϳͿ͘




 














Ϯ >ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
 


 
>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϰϭ

Ϯ͘ϭ /ŶƚƌŽĚƵĐƚŝŽŶŐĠŶĠƌĂůĞ

>Ă ŵƵĐŽǀŝƐĐŝĚŽƐĞ ĞƐƚ ƵŶĞ ŵĂůĂĚŝĞ ŐĠŶĠƚŝƋƵĞ ŵŽŶŽŐĠŶŝƋƵĞ ƋƵŝ ƚŽƵĐŚĞ ĂƵũŽƵƌĚ͛ŚƵŝ ƉƌğƐ ĚĞ
ϲϴϬϬƉĞƌƐŽŶŶĞƐĞŶ&ƌĂŶĐĞĞƚϳϬϬϬϬĚĂŶƐůĞŵŽŶĚĞ͘Ŷ&ƌĂŶĐĞ͕ϮϬϬĞŶĨĂŶƚƐŶĂŝƐƐĞŶƚĐŚĂƋƵĞĂŶŶĠĞ
ĂǀĞĐ ůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ͕ ĐĞƋƵŝ ƌĞƉƌĠƐĞŶƚĞ ĞŶŵŽǇĞŶŶĞ ϭ ŶŽƵǀĞĂƵͲŶĠ ƐƵƌ ϰϱϬϬ͘ /ů Ɛ͛ĂŐŝƚ ĚĞ ůĂ ƉůƵƐ
ĨƌĠƋƵĞŶƚĞĚĞƐŵĂůĂĚŝĞƐŚĠƌĠĚŝƚĂŝƌĞƐƉŽƚĞŶƚŝĞůůĞŵĞŶƚŐƌĂǀĞĚĞů͛ĞŶĨĂŶĐĞĚĂŶƐůĞƐƉŽƉƵůĂƚŝŽŶƐĚ͛ƵƌŽƉĞ
ĚƵ EŽƌĚͲKƵĞƐƚ Ğƚ Ě͛ŵĠƌŝƋƵĞ ĚƵ EŽƌĚ͕ ĚŝƚĞƐ ĐĂƵĐĂƐŝĞŶŶĞƐ͘ ůůĞ ƐĞ ƚƌĂŶƐŵĞƚ ƐĞůŽŶ ƵŶ ŵŽĚĞ
ĂƵƚŽƐŽŵŝƋƵĞ ƌĠĐĞƐƐŝĨ Ğƚ ƚŽƵĐŚĞ ƉƌŝŶĐŝƉĂůĞŵĞŶƚ ůĞƐ ĨŽŶĐƚŝŽŶƐ ƌĞƐƉŝƌĂƚŽŝƌĞ Ğƚ ĚŝŐĞƐƚŝǀĞ͘ 'ƌąĐĞ ĂƵ
ĚĠƉŝƐƚĂŐĞŶĠŽŶĂƚĂůŐĠŶĠƌĂůŝƐĠĞŶ&ƌĂŶĐĞĞŶϮϬϬϮ͕ăůĂƉƌŝƐĞĞŶĐŚĂƌŐĞƉƌĠĐŽĐĞĞƚƉůƵƌŝĚŝƐĐŝƉůŝŶĂŝƌĞĚĞƐ
ƉĂƚŝĞŶƚƐ ĚĂŶƐ ůĞƐ ĞŶƚƌĞƐ ĚĞ ZĞƐƐŽƵƌĐĞƐ Ğƚ ĚĞ ŽŵƉĠƚĞŶĐĞƐ ƉŽƵƌ ůĂDƵĐŽǀŝƐĐŝĚŽƐĞ ;ZDͿ͕ ĂŝŶƐŝ
ƋƵ͛ĂƵǆĂǀĂŶĐĠĞƐƚŚĠƌĂƉĞƵƚŝƋƵĞƐƌĠĂůŝƐĠĞƐĚĂŶƐĚŝĨĨĠƌĞŶƚƐĚŽŵĂŝŶĞƐĚĞƌĞĐŚĞƌĐŚĞ͕ ůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
Ŷ͛ĞƐƚ ƉůƵƐ ĂƵũŽƵƌĚ͛ŚƵŝ ƵŶĞ ŵĂůĂĚŝĞ ƵŶŝƋƵĞŵĞŶƚ ĚĞ ů͛ĞŶĨĂŶƚ͘ ϱϬй ĚĞƐ ƉĂƚŝĞŶƚƐ ƐŽŶƚ ĂĚƵůƚĞƐ͕ Ğƚ
ů͛ĞƐƉĠƌĂŶĐĞĚĞǀŝĞăůĂŶĂŝƐƐĂŶĐĞĞƐƚƉĂƐƐĠĞĚĞϳĂŶƐĞŶϭϵϲϱăϱϬĂŶƐĞŶϮϬϭϱ͘ĞƐĐŚŝĨĨƌĞƐƐŽŶƚƚƌğƐ
ĞŶĐŽƵƌĂŐĞĂŶƚƐ ƉŽƵƌ ůĂ ĐŽŵŵƵŶĂƵƚĠ ƐĐŝĞŶƚŝĨŝƋƵĞ͕ ƉŽƵƌ ƋƵŝ ůĞ ĚĠĨŝ ĚĞ ĐŽƌƌŝŐĞƌ ů͛ŽƌŝŐŝŶĞ ĚĞ ůĂ
ŵƵĐŽǀŝƐĐŝĚŽƐĞƐƵƌůĞƉůĂŶŵŽůĠĐƵůĂŝƌĞĞƐƚƚŽƵũŽƵƌƐƉƌĠƐĞŶƚ͘

Ϯ͘Ϯ ,ŝƐƚŽƌŝƋƵĞ

ğƐůĞDŽǇĞŶͲŐĞ͕ŝůĞƐƚƌĂƉƉŽƌƚĠƋƵĞůĞƐͨďĂŝƐĞƌƐƐĂůĠƐͩƌĠĂůŝƐĠƐƐƵƌůĞĨƌŽŶƚĚĞƐŶŽƵǀĞĂƵͲŶĠƐĠƚĂŝĞŶƚ
ƵŶĨƵŶĞƐƚĞƉƌĠƐĂŐĞ͘Ŷϭϱϵϱ͕ŐƌąĐĞăĚĞƐĂƵƚŽƉƐŝĞƐĚĞĐĞƐĞŶĨĂŶƚƐͨĞŶƐŽƌĐĞůĠƐ͕ͩWŝĞƚĞƌWĂƵǁĚĠĐƌŝƚ
ĚĞƐ ůĠƐŝŽŶƐ ƉĂŶĐƌĠĂƚŝƋƵĞƐ͘ Ƶ yyğŵĞ ƐŝğĐůĞ͕ ĐĞƐ ĂŶŽŵĂůŝĞƐ ƉĂŶĐƌĠĂƚŝƋƵĞƐ ƐŽŶƚ ĂƐƐŽĐŝĠĞƐ ă ĚĞƐ
ŵĂůĂĚŝĞƐƉƵůŵŽŶĂŝƌĞƐ͖ĞƚĐ͛ĞƐƚĞŶϭϵϯϲƋƵĞůĞƉĠĚŝĂƚƌĞ'ƵŝĚŽ&ĂŶĐŽŶŝĚĠĐƌŝƚƉŽƵƌůĂƉƌĞŵŝğƌĞĨŽŝƐůĂ
ŵĂůĂĚŝĞ͕ƐŽƵƐůĞŶŽŵĚĞͨĨŝďƌŽƐĞŬǇƐƚŝƋƵĞĚƵƉĂŶĐƌĠĂƐĞƚďƌŽŶĐŚĞĐƚĂƐŝĞͩ;ƵƐĐŚ͕ϭϵϵϬͿ͕;YƵŝŶƚŽŶ͕
ϭϵϵϵͿ͘ůůĞƐĞƌĂĐŽŶƐŝĚĠƌĠĞĐŽŵŵĞƵŶĞĞŶƚŝƚĠƉĂƚŚŽůŽŐŝƋƵĞĚŝƐƚŝŶĐƚĞĞŶϭϵϯϴƉĂƌůĂƉĠĚŝĂƚƌĞŽƌŽƚŚǇ
ŶĚĞƌƐĞŶ;ŶĚĞƌƐĞŶ͕ϭϵϯϴͿ͘>͛ĞƐƉĠƌĂŶĐĞĚĞǀŝĞĠƚĂŝƚĂůŽƌƐĚĞϲŵŽŝƐƐĞƵůĞŵĞŶƚ͘
>ĞŵĠĚĞĐŝŶ^ǇĚŶĞƌ&ĂƌďĞƌ͕ĐŽŶǀĂŝŶĐƵƋƵĞĐĞƚƚĞŵĂůĂĚŝĞĞƐƚĚƵĞăƵŶĞĚŝĨĨƵƐŝŽŶŐĠŶĠƌĂůŝƐĠĞĚĞŵƵĐƵƐ
ǀŝƐƋƵĞƵǆ͕ůĂƌĞŶŽŵŵĞĞŶϭϵϰϯͨŵƵĐŽǀŝƐĐŝĚŽƐĞ͕ͩĞŶĂƐƐŽĐŝĂŶƚůĞƐƚĞƌŵĞƐͨŵƵĐƵƐͩĞƚͨǀŝƐƋƵĞƵǆͩ
;&ĂƌďĞƌ͕ϭϵϰϯͿ͘ >ĞĐĂƌĂĐƚğƌĞŚĠƌĠĚŝƚĂŝƌĞĚĞ ůĂŵĂůĂĚŝĞĞƚ ƐŽŶŵŽĚĞĚĞ ƚƌĂŶƐŵŝƐƐŝŽŶ ƌĠĐĞƐƐŝĨ ĨƵƌĞŶƚ
ƐƵŐŐĠƌĠƐĞŶϭϵϰϲƉĂƌŶĚĞƌƐĞŶĞƚ,ŽĚŐĞƐ;ŶĚĞƌƐĞŶĂŶĚ,ŽĚŐĞƐ͕ϭϵϰϲͿ͘;ŶĚĞƌƐĞŶĂŶĚ,K'^͕ϭϵϰϲͿ͘
Ŷ ϭϵϰϴ͕ ůĞ ĚŽĐƚĞƵƌ WĂƵů Ěŝ ^ĂŶƚ͛ŐŶĞƐĞ ƌĞŵĂƌƋƵĞ ƵŶĞ ĨƌĠƋƵĞŶĐĞ ĂŶŽƌŵĂůĞŵĞŶƚ ĠůĞǀĠĞ ĚĞ
ĚĠƐŚǇĚƌĂƚĂƚŝŽŶƐĐŚĞǌ ůĞƐ ũĞƵŶĞƐĞŶĨĂŶƚƐĂƚƚĞŝŶƚƐĚĞŵƵĐŽǀŝƐĐŝĚŽƐĞ ůŽƌƐĚ͛ƵŶĞǀĂŐƵĞĚĞĐŚĂůĞƵƌĂƵǆ
ƚĂƚƐͲhŶŝƐ͘/ůĠŵĞƚů͛ŚǇƉŽƚŚğƐĞĚ͛ƵŶĞĂŶŽŵĂůŝĞĚĞĐŽŵƉŽƐŝƚŝŽŶŝŽŶŝƋƵĞĚĂŶƐůĂƐƵĞƵƌ͘͛ĞƐƚĞŶϭϵϱϯ
ƋƵ͛ŝůĚĠŵŽŶƚƌĞ ůĞƐĂŶŽŵĂůŝĞƐĠůĞĐƚƌŽůǇƚŝƋƵĞƐĚĂŶƐ ůĂƐƵĞƵƌĚĞƐŵĂůĂĚĞƐ͕ ĐŽŶĚƵŝƐĂŶƚă ů͛ĠůĂďŽƌĂƚŝŽŶ
Ě͛ƵŶĚŝĂŐŶŽƐƚŝĐƐƉĠĐŝĨŝƋƵĞĚĞůĂŵĂůĂĚŝĞ͗ůĞƚĞƐƚĚĞůĂƐƵĞƵƌ;ŝ^ĂŶƚ͛ŐŶĞƐĞĞƚĂů͕͘ϭϵϱϯ͕'ŝďƐŽŶĂŶĚ
ŽŽŬĞ͕ϭϵϱϵͿ͘;/^EdΖ'E^ĞƚĂů͕͘ϭϵϱϯͿ;'/^KEĂŶĚKK<͕ϭϵϱϵͿ͘
ĞƐĠƚƵĚĞƐƉŚǇƐŝŽƉĂƚŚŽůŽŐŝƋƵĞƐƉĞƌŵĞƚƚĞŶƚĞŶƐƵŝƚĞĚĞĐŽŵƉƌĞŶĚƌĞů͛ŽƌŝŐŝŶĞĚĞůĂǀŝƐĐŽƐŝƚĠĚƵŵƵĐƵƐ͘
Ŷϭϵϴϭ͕<ŶŽǁůĞƐĚĠĐƌŝƚĂƵŶŝǀĞĂƵĚĞůĂŵƵƋƵĞƵƐĞŶĂƐĂůĞƵŶƉŽƚĞŶƚŝĞůĠůĞĐƚƌŝƋƵĞƉůƵƐĠůĞĐƚƌŽŶĠŐĂƚŝĨ
ĐŚĞǌůĞƐƉĂƚŝĞŶƚƐĂƚƚĞŝŶƚƐĚĞŵƵĐŽǀŝƐĐŝĚŽƐĞ;<ŶŽǁůĞƐĞƚĂů͕͘ϭϵϴϭͿ͖ĞƚĞŶϭϵϴϯ͕WĂƵůYƵŝŶƚŽŶĚĠĐŽƵǀƌĞ
ƋƵĞů͛ŝŵƉĞƌŵĠĂďŝůŝƚĠĂƵǆŝŽŶƐĐŚůŽƌƵƌĞĂƵŶŝǀĞĂƵĚĞƐĐĞůůƵůĞƐĠƉŝƚŚĠůŝĂůĞƐĚĞƐŐůĂŶĚĞƐƐƵĚŽƌŝƉĂƌĞƐĞƐƚ
ƌĞƐƉŽŶƐĂďůĞĚĞů͛ĂƵŐŵĞŶƚĂƚŝŽŶĚ͛ĠůĞĐƚƌŽůǇƚĞƐĚĂŶƐůĂƐƵĞƵƌ;YƵŝŶƚŽŶ͕ϭϵϴϯͿ͘ĂŶƐƵŶŵġŵĞƚĞŵƉƐ͕
<ŶŽǁůĞƐĞƚŽƵĐŚĞƌĚĠĐƌŝǀĞŶƚƵŶĞƌĠĂďƐŽƌƉƚŝŽŶĂĐĐƌƵĞĚĞƐŽĚŝƵŵ;<ŶŽǁůĞƐĞƚĂů͕͘ϭϵϴϯͿ͘
Ŷϭϵϴϱ͕ůĞŐğŶĞŝŵƉůŝƋƵĠĚĂŶƐůĂŵƵĐŽǀŝƐĐŝĚŽƐĞĂĠƚĠůŽĐĂůŝƐĠƐƵƌůĞĐŚƌŽŵŽƐŽŵĞϳƉĂƌů͛ĠƋƵŝƉĞĚƵ
ĚŽĐƚĞƵƌ>ĂƉͲŚĞĞdƐƵŝ͕ƉƵŝƐĐůŽŶĠƉĂƌĚĞƐƚĞĐŚŶŝƋƵĞƐĚĞŐĠŶĠƚŝƋƵĞŝŶǀĞƌƐĞĞŶϭϵϴϵƉĂƌůĞƐĠƋƵŝƉĞƐĚĞ
>ĂƉͲŚĞĞdƐƵŝ͕&ƌĂŶĐŝƐŽůůŝŶƐĞƚ:ŽŚŶZŝŽƌĚĂŶ;<ĞƌĞŵĞƚĂů͕͘ϭϵϴϵͿ;ZŝŽƌĚĂŶĞƚĂů͕͘ϭϵϴϵͿ;ZŽŵŵĞŶƐĞƚ
>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϰϮ

Ăů͕͘ ϭϵϴϵͿ͘ ĞƚƚĞ ĚĠĐŽƵǀĞƌƚĞ ĞƐƚ ƵŶĞ ĂǀĂŶĐĠĞ ǀĞƌƐ ƵŶĞ ƉŽƚĞŶƚŝĞůůĞ ŐƵĠƌŝƐŽŶ ƉƵŝƐƋƵ͛ĞůůĞ ƉĞƌŵĞƚ
Ě͛ĞŶǀŝƐĂŐĞƌůĂƚŚĠƌĂƉŝĞŐĠŶŝƋƵĞ͘ůůĞĂƉƉŽƌƚĞĠŐĂůĞŵĞŶƚƵŶĞŶŽƵǀĞůůĞĚŝŵĞŶƐŝŽŶĂƵĚĠƉŝƐƚĂŐĞĚĞůĂ
ŵĂůĂĚŝĞ͘
/ůƐĞƌĂƉĂƌůĂƐƵŝƚĞĐŽŶĨŝƌŵĠƋƵĞůĂƉƌŽƚĠŝŶĞŝŵƉůŝƋƵĠĞĚĂŶƐůĂŵƵĐŽǀŝƐĐŝĚŽƐĞĞƐƚďŝĞŶƵŶĐĂŶĂůăŝŽŶƐ
ĐŚůŽƌƵƌĞ;ŶĚĞƌƐŽŶĞƚĂů͕͘ϭϵϵϭͿ͘

Ϯ͘ϯ >ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ͕ƵŶĞŽƌŝŐŝŶĞŐĠŶĠƚŝƋƵĞ

Ϯ͘ϯ͘ϭ >ĞŐğŶĞ&dZ

>Ğ ŐğŶĞ ŝŵƉůŝƋƵĠ ĚĂŶƐ ůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ ĞƐƚ ůĞ ŐğŶĞ &dZ ;ƌĠĨĠƌĞŶĐĞ E/͗ EDͺϬϬϬϰϵϮ͘ϯͿ͘ /ů ĞƐƚ
ƉŽƐŝƚŝŽŶŶĠ ĂƵ ůŽĐƵƐ ϳƋϯϭ͘Ϯ͕ Đ͛ĞƐƚͲăͲĚŝƌĞ ƐƵƌ ůĞ ďƌĂƐ ůŽŶŐ ĚƵ ĐŚƌŽŵŽƐŽŵĞ ŶΣϳ͕ ĚĂŶƐ ůĂ ƌĠŐŝŽŶ ϯϭ͘Ϯ
;&ŝŐƵƌĞϲͿ͘^ĂƐĠƋƵĞŶĐĞŶƵĐůĠŽƚŝĚŝƋƵĞƐ͛ĠƚĞŶĚĚĞůĂƉŽƐŝƚŝŽŶϭϭϳϰϲϱϳϴϰăůĂƉŽƐŝƚŝŽŶϭϭϳϳϭϱϵϳϭ͕ůƵŝ
ĐŽŶĨĠƌĂŶƚƵŶĞůŽŶŐƵĞƵƌĚĞϮϱϬŬď͘>ĞŐğŶĞ&dZĐŽŶƚŝĞŶƚϮϳĞǆŽŶƐĞƚƐĂƚƌĂŶƐĐƌŝƉƚŝŽŶĐŽŶĚƵŝƚăƵŶ
ZEŵ ĚĞ ϲϭϯϮŶƚ ĐŽŶƚĞŶĂŶƚ ƵŶĞ ƐĠƋƵĞŶĐĞ ĐŽĚĂŶƚĞ ĚĞ ϰϰϰϯŶƚ ;ŚƚƚƉ͗ͬͬǁǁǁ͘ĞŶƐĞŵďů͘ŽƌŐͬͿ͘ >Ă
ƚƌĂĚƵĐƚŝŽŶĚĞĐĞƚZEŵĚŽŶŶĞŶĂŝƐƐĂŶĐĞăůĂƉƌŽƚĠŝŶĞ&dZ͘




&ŝŐƵƌĞϲ͘>ĞŐğŶĞ&dZĚŽŶŶĞŶĂŝƐƐĂŶĐĞăůĂƉƌŽƚĠŝŶĞ&dZ
;/ŵĂŐĞĚĞůĂƉƌŽƚĠŝŶĞĞǆƚƌĂŝƚĞĞƚĂĚĂƉƚĠĞĚĞŚƚƚƉ͗ͬͬƉŚǇƐƉŚĂƌŵ͘ŽŚƐƵ͘ĞĚƵͬĨĂĐƵůƚǇͬĂǁƐŽŶͿ



>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϰϯ

Ϯ͘ϯ͘Ϯ >ĂƉƌŽƚĠŝŶĞ&dZ

Ϯ͘ϯ͘Ϯ͘ϭ ^ƚƌƵĐƚƵƌĞĚĞůĂƉƌŽƚĠŝŶĞ&dZ

>ĂƉƌŽƚĠŝŶĞ&dZĞƐƚƵŶĞŐůǇĐŽƉƌŽƚĠŝŶĞƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞĐŽŶƐƚŝƚƵĠĞĚĞϭϰϴϬĂĐŝĚĞƐĂŵŝŶĠƐ͘^ ĂŵĂƐƐĞ
ŵŽůĂŝƌĞ ĞƐƚ ĚĞ ϭϲϴϭϰϭŐͬŵŽů ƐŽŝƚ ĞŶǀŝƌŽŶ ϭϳϬŬĂ͘ ůůĞ ĨĂŝƚ ƉĂƌƚŝĞ ĚĞ ůĂ ĨĂŵŝůůĞ ĚĞƐ ƚƌĂŶƐƉŽƌƚĞƵƌƐ
;ΑϭƉϮϵͿ͘ ůůĞ ĞƐƚ ĐŽŶƐƚŝƚƵĠĞ ĚĞ ĚĞƵǆ ĨŽŝƐ ϲ ĚŽŵĂŝŶĞƐ ƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƐ ŶŽƚĠƐ dD ƉŽƵƌ
dƌĂŶƐDĞŵďƌĂŶĞŽŵĂŝŶŽƵD^ƉŽƵƌDĞŵďƌĂŶĞ^ƉĂŶŶŝŶŐŽŵĂŝŶ͕ĞƚĚĞĚĞƵǆĚŽŵĂŝŶĞƐĚĞůŝĂŝƐŽŶ
ăů͛dWŶŽƚĠƐEƉŽƵƌEƵĐůĞŽƚŝĚĞŝŶĚŝŶŐŽŵĂŝŶ͘>ĂƉĂƌƚŝĐƵůĂƌŝƚĠƐƚƌƵĐƚƵƌĂůĞĚĞůĂƉƌŽƚĠŝŶĞ&dZĞƐƚ
ƋƵ͛ĞůůĞƉƌĠƐĞŶƚĞĠŐĂůĞŵĞŶƚƵŶĚŽŵĂŝŶĞƌĠŐƵůĂƚĞƵƌZ͕ĐŽŵƉŽƐĠĚĞΕϮϰϬƌĠƐŝĚƵƐĚ͛ĂĐŝĚĞƐĂŵŝŶĠƐĞƚ
ůŽĐĂůŝƐĠĚĂŶƐůĞĐǇƚŽƉůĂƐŵĞ͕ĞŶƚƌĞEϭĞƚdDϮ;&ŝŐƵƌĞϳΘͿ͘ůůĞĐŽŶƚŝĞŶƚĞŶŽƵƚƌĞƵŶĞĞǆƚĞŶƐŝŽŶ
ĚĞ ΕϴϬ ƌĠƐŝĚƵƐ ă ů͛ĞǆƚƌĠŵŝƚĠ EͲƚĞƌŵŝŶĂůĞ Ğƚ ĚĞ ΕϯϬƌĠƐŝĚƵƐ ĞŶ ͲƚĞƌŵŝŶĂů͘ ĞƐ ĚĞƌŶŝğƌĞƐ ŽŶƚ ƵŶĞ
ƐƚƌƵĐƚƵƌĞĚĠƐŽƌĚŽŶŶĠĞ͕ƐĂƵĨĞŶĐĂƐĚ͛ŝŶƚĞƌĂĐƚŝŽŶĂǀĞĐĚ͛ĂƵƚƌĞƐƉƌŽƚĠŝŶĞƐ;,ƵŶƚĞƚĂů͕͘ϮϬϭϯͿ͘
>ĞƐƉƌŽƚĠŝŶĞƐƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƐƐŽŶƚƉĂƌƚŝĐƵůŝğƌĞŵĞŶƚĚŝĨĨŝĐŝůĞƐăĠƚƵĚŝĞƌƉĂƌĐƌŝƐƚĂůůŽŐƌĂƉŚŝĞĚƵĨĂŝƚ
ĚĞ ůĂ ĚŝĨĨŝĐƵůƚĠ ă ůĞƐ ƉƌŽĚƵŝƌĞ͕ ŵĂŝƐ ĂƵƐƐŝ ă ŽďƚĞŶŝƌ ƵŶ ĐƌŝƐƚĂů ƋƵŝ ƐŽŝƚ ƐƵĨĨŝƐĂŵŵĞŶƚ ƌĠƐŽůƵƚŝĨ͘
>͛ŚŽŵŽůŽŐŝĞ ĚĞ ƐĠƋƵĞŶĐĞ ƉĞƌŵĞƚ ĚĞ ƉƌĠĚŝƌĞ ůĂ ƐƚƌƵĐƚƵƌĞ ƚƌŝĚŝŵĞŶƐŝŽŶŶĞůůĞ ĚĞ ůĂ ƉƌŽƚĠŝŶĞ &dZ͘
ĞƉĞŶĚĂŶƚ͕ ůĞƐ ĚŽŵĂŝŶĞƐ ƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƐ ƐŽŶƚ ƐƉĠĐŝĨŝƋƵĞƐ ĚĞƐ ƚƌĂŶƐƉŽƌƚĞƵƌƐ͕ ƉĂƌ ĐŽŶƐĠƋƵĞŶƚ
ĐĞƚƚĞ ƌĠŐŝŽŶ ĞƐƚ ƉůƵƐ ĚŝĨĨŝĐŝůĞŵĞŶƚ ƉƌĠĚŝĐƚŝďůĞ͘ĞƐŵŽĚğůĞƐ ĚĞ ůĂ ƐƚƌƵĐƚƵƌĞ ƚƌŝĚŝŵĞŶƐŝŽŶŶĞůůĞ ĚĞ ůĂ
ƉƌŽƚĠŝŶĞ&dZƐŽŶƚĚŝƐƉŽŶŝďůĞƐ;&ŝŐƵƌĞϳͿ͘/ůƐŽŶƚĠƚĠĠƚĂďůŝƐĞŶϮϬϬϴƉĂƌŚŽŵŽůŽŐŝĞĚĞƐĠƋƵĞŶĐĞĂǀĞĐ
ůĞ ƚƌĂŶƐƉŽƌƚĞƵƌ  ^Ăǀϭϴϲϲ ;DŽƌŶŽŶ Ğƚ Ăů͕͘ ϮϬϬϴͿ ;^ĞƌŽŚŝũŽƐ Ğƚ Ăů͕͘ ϮϬϬϴͿ Ğƚ ŽŶƚ ƌĠĐĞŵŵĞŶƚ ĠƚĠ
ĞŶƌŝĐŚŝƐ;ĂůƚŽŶĞƚĂů͕͘ϮϬϭϮͿ;ZĂŚŵĂŶĞƚĂů͕͘ϮϬϭϯͿ͘ĞƐƐƚƌƵĐƚƵƌĞƐƚƌŝĚŝŵĞŶƐŝŽŶŶĞůůĞƐƉĞƌŵĞƚƚĞŶƚĚĞ
ŵŝĞƵǆ ĐŽŵƉƌĞŶĚƌĞ ůĞƐŵĠĐĂŶŝƐŵĞƐŵŽůĠĐƵůĂŝƌĞƐ ŝŵƉůŝƋƵĠƐĚĂŶƐ ůĞ ĨŽŶĐƚŝŽŶŶĞŵĞŶƚĚĞ ůĂƉƌŽƚĠŝŶĞ͕
ĂŝŶƐŝƋƵĞůĞƐĐŽŶƐĠƋƵĞŶĐĞƐĚĞƐĚŝĨĨĠƌĞŶƚĞƐŵƵƚĂƚŝŽŶƐ͕ŵĂŝƐĂƵƐƐŝĚĞĐŽŶĐĞǀŽŝƌĚĞŶŽƵǀĞůůĞƐŵŽůĠĐƵůĞƐ
ăů͛ĂŝĚĞĚƵĚƌƵŐĚĞƐŝŐŶ͘


&ŝŐƵƌĞϳ͘^ƚƌƵĐƚƵƌĞĚĞůĂƉƌŽƚĠŝŶĞ&dZ
͘ŽƌƌĞƐƉŽŶĚĂŶĐĞƐƚƌƵĐƚƵƌĞƉƌŝŵĂŝƌĞĞƚƚĞƌƚŝĂŝƌĞ;,ĂƌƌŝƐ͕ϭϵϵϮͿ͖͘ŶĐŚĂŠŶĞŵĞŶƚĚĞƐĚŝĨĨĠƌĞŶƚƐĚŽŵĂŝŶĞƐ
͘^ƚƌƵĐƚƵƌĞƚƌŝĚŝŵĞŶƐŝŽŶŶĞůůĞŵŽĚĠůŝƐĠĞ;ĞƚĚ͛ĂƉƌğƐ;<ŝŵĂŶĚ^ŬĂĐŚ͕ϮϬϭϮͿͿ
>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϰϰ

Ϯ͘ϯ͘Ϯ͘Ϯ ZĠŐƵůĂƚŝŽŶĚĞůĂƉƌŽƚĠŝŶĞ&dZ

>͛ŽƵǀĞƌƚƵƌĞĚƵĐĂŶĂů&dZĞƐƚƐĠƋƵĞŶƚŝĞůůĞĞƚƌĠŐƵůĠĞŝŶƚƌŝŶƐğƋƵĞŵĞŶƚăĚĞƵǆŶŝǀĞĂƵǆ͗ůĞĚŽŵĂŝŶĞZ
ĞƚůĞƐĚŽŵĂŝŶĞƐE͘
>ĂƉŚŽƐƉŚŽƌǇůĂƚŝŽŶĚƵĚŽŵĂŝŶĞZĞƐƚƵŶƉƌĠͲƌĞƋƵŝƐăů͛ŽƵǀĞƌƚƵƌĞĚƵĐĂŶĂů;ZŝŽƌĚĂŶĞƚĂů͕͘ϭϵϴϵͿ͘ů͛ĠƚĂƚ
ĚĠƉŚŽƐƉŚŽƌǇůĠ͕ůĞĐĂŶĂůĞƐƚĨĞƌŵĠ;ŽƚƚĞŶĂŶĚtĞůƐŚ͕ϭϵϵϳͿĞƚŝŶƚĞƌĂŐŝƚĂǀĞĐůĞĚŽŵĂŝŶĞEϭ;<ĂŶĞůŝƐ
Ğƚ Ăů͕͘ϮϬϭϬͿ͘ >ĞĚŽŵĂŝŶĞZƉƌĠƐĞŶƚĞĞŶǀŝƌŽŶϮϬ ƐŝƚĞƐƉŽƚĞŶƚŝĞůƐĚĞƉŚŽƐƉŚŽƌǇůĂƚŝŽŶ ;ĂŚĂŶĞƚ Ăů͕͘
ϮϬϬϭͿ͕ůĞĚĞŐƌĠĚĞƉŚŽƐƉŚŽƌǇůĂƚŝŽŶĐŽŶĚŝƚŝŽŶŶĂŶƚůĂƉƌŽďĂďŝůŝƚĠĚ͛ŽƵǀĞƌƚƵƌĞĚƵĐĂŶĂů͘ĞůůĞͲĐŝĞƐƚĂŝŶƐŝ
ĚĠƉĞŶĚĂŶƚĞĚĞůĂďĂůĂŶĐĞŬŝŶĂƐĞͬƉŚŽƐƉŚĂƚĂƐĞ͘>ĞƐƉƌŽƚĠŝŶĞƐŬŝŶĂƐĞƐĞƚ͕W<ĞƚW<͕ƉŚŽƐƉŚŽƌǇůĞŶƚ
ůĞĚŽŵĂŝŶĞZ;dĂďĐŚĂƌĂŶŝĞƚĂů͕͘ϭϵϵϭͿ;:ŝĂĞƚĂů͕͘ϭϵϵϳͿ͕ůĞƐƉƌŽƚĠŝŶĞƐƉŚŽƐƉŚĂƚĂƐĞƐϮĞƚϮ͕WWϮĞƚ
WWϮ͕ůĞĚĠƉŚŽƐƉŚŽƌǇůĞŶƚĞƚĞŶƚƌĂŠŶĞŶƚƐĂĨĞƌŵĞƚƵƌĞ;ĞƌŐĞƌĞƚĂů͕͘ϭϵϵϯͿ;>ƵŽĞƚĂů͕͘ϭϵϵϴͿ͘>ĂW<ĞƐƚ
ĂĐƚŝǀĠĞ ƉĂƌ ů͛DWĐ͕ ůƵŝͲŵġŵĞ ƌĠŐƵůĠ ƉĂƌ ů͛ĂĚĠŶǇůĂƚĞ ĐǇĐůĂƐĞ ƌĞƐƉŽŶƐĂďůĞ ĚĞ ƐĂ ƐǇŶƚŚğƐĞ͕ Ğƚ ƉĂƌ ůĂ
ƉŚŽƐƉŚŽĚŝĞƐƚĠƌĂƐĞăů͛ŽƌŝŐŝŶĞĚĞƐĂĚĠŐƌĂĚĂƚŝŽŶ͘ >ĂƉŚŽƐƉŚŽƌǇůĂƚŝŽŶĚĞ&dZƉĂƌůĂW<ĂƵŐŵĞŶƚĞƌĂŝƚ
ů͛ŝŶƚĞŶƐŝƚĠĚĞƐĂƌĠƉŽŶƐĞăůĂW<;ĂŚĂŶĞƚĂů͕͘ϮϬϬϭͿ͘
>ĂƉŚŽƐƉŚŽƌǇůĂƚŝŽŶĚƵĚŽŵĂŝŶĞZƐĞŵďůĞĨĂĐŝůŝƚĞƌ ů͛ŽƵǀĞƌƚƵƌĞĚƵĐĂŶĂůĞŶ ŝŶƚĞƌƌŽŵƉĂŶƚ ůĞƐ ůŝĂŝƐŽŶƐ
ĞŶƚƌĞZĞƚEϭ;,ƵŶƚĞƚĂů͕͘ϮϬϭϯͿ͘ĞĐŝƉĞƌŵĞƚƵŶĐŚĂŶŐĞŵĞŶƚĚĞĐŽŶĨŽƌŵĂƚŝŽŶůŝĠăůĂĨŝǆĂƚŝŽŶĚĞƐ
ŵŽůĠĐƵůĞƐĚ͛dW͕ ƐƵĨĨŝƐĂŶƚĞƉŽƵƌĞŶƚƌĂŠŶĞƌ ů͛ŽƵǀĞƌƚƵƌĞĚƵ ĐĂŶĂů ;sĞƌŐĂŶŝ Ğƚ Ăů͕͘ ϮϬϬϱͿ͘ >ĞĚŽŵĂŝŶĞ
EϭĂƵƌĂŝƚƉůƵƐĚ͛ĂĨĨŝŶŝƚĠƉŽƵƌů͛dWƋƵĞůĞĚŽŵĂŝŶĞEϮ͕ĐĞƋƵŝĐŽŶƚƌŝďƵĞƌĂŝƚĂƵŵĂŝŶƚŝĞŶăů͛ĠƚĂƚ
ŽƵǀĞƌƚ ĚƵ ĐĂŶĂů͘ >͛ŚǇĚƌŽůǇƐĞ ĚĞ ů͛dW ĂƵ ŶŝǀĞĂƵ ĚƵ ĚŽŵĂŝŶĞ EϮ ĞŶƚƌĂŠŶĞƌĂŝƚ ƐĂ ĨĞƌŵĞƚƵƌĞ
;ůĞŬƐĂŶĚƌŽǀĞƚĂů͕͘ϮϬϬϬͿ;ĂƐƐŽĞƚĂů͕͘ϮϬϬϯͿ͘>ĞŵĠĐĂŶŝƐŵĞĚ͛ŽƵǀĞƌƚƵƌĞĐŽŵŵƵŶĠŵĞŶƚĂĐĐĞƉƚĠĞƐƚ
ŝůůƵƐƚƌĠ&ŝŐƵƌĞϴ͘

&ŝŐƵƌĞϴ͘DĠĐĂŶŝƐŵĞĚ͛ŽƵǀĞƌƚƵƌĞĚƵĐĂŶĂů&dZ
;,ƵŶƚĞƚĂů͕͘ϮϬϭϯͿ

>͛ĠŶĞƌŐŝĞĨŽƵƌŶŝĞƉĂƌůĂĨŝǆĂƚŝŽŶĚĞƐŵŽůĠĐƵůĞƐĚ͛dWƐƵƌƵŶƚƌĂŶƐƉŽƌƚĞƵƌƉĞƌŵĞƚŐĠŶĠƌĂůĞŵĞŶƚůĂ
ƚƌĂŶƐůŽĐĂƚŝŽŶĚ͛ƵŶƐƵďƐƚƌĂƚăƚƌĂǀĞƌƐůĞƐŵĞŵďƌĂŶĞƐďŝŽůŽŐŝƋƵĞƐ;§ϭ͘ϯƉϯϯͿ͘ĂŶƐůĞĐĂƐƉĂƌƚŝĐƵůŝĞƌĚƵ
&dZ͕ĐĞƚƚĞĠŶĞƌŐŝĞƉĞƌŵĞƚů͛ŽƵǀĞƌƚƵƌĞĚƵĐĂŶĂů͘>ĞƐŝŽŶƐĚŝĨĨƵƐĞŶƚĞŶƐƵŝƚĞƉĂƐƐŝǀĞŵĞŶƚĞŶĨŽŶĐƚŝŽŶ
ĚĞůĞƵƌŐƌĂĚŝĞŶƚĠůĞĐƚƌŽĐŚŝŵŝƋƵĞ͘ĂŶƐůĞƐĐĞůůƵůĞƐĠƉŝƚŚĠůŝĂůĞƐ͕ĐĞĚĞƌŶŝĞƌĞƐƚŐĠŶĠƌĂůĞŵĞŶƚĨĂǀŽƌĂďůĞ
ăůĂƐŽƌƚŝĞĚĞƐŝŽŶƐĐŚůŽƌƵƌĞ͘>ĞƉŚĠŶŽŵğŶĞŝŶǀĞƌƐĞĞƐƚŽďƐĞƌǀĠĚĂŶƐůĞƐŐůĂŶĚĞƐƐƵĚŽƌŝƉĂƌĞƐĂĨŝŶĚĞ
ůŝŵŝƚĞƌ ůĞƐ ƉĞƌƚĞƐ ĚĞ ƐĞů ĚĂŶƐ ůĂ ƐƵĞƵƌ͘ ĞĐŝ ĞǆƉůŝƋƵĞ ůĞ ͨďĂŝƐĞƌ ƐĂůĠͩ ĚĞƐ ƉĂƚŝĞŶƚƐ ĂƚƚĞŝŶƚƐ ĚĞ
ŵƵĐŽǀŝƐĐŝĚŽƐĞ;§Ϯ͘ϮƉϰϭͿ͘
>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϰϱ

Ϯ͘ϯ͘Ϯ͘ϯ ^ǇŶƚŚğƐĞĚĞůĂƉƌŽƚĠŝŶĞ&dZ

>Ă ƐǇŶƚŚğƐĞ ĚĞƐ ƉƌŽƚĠŝŶĞƐ ĞƐƚ ƌĠĂůŝƐĠĞ ŐƌąĐĞ ă ů͛ZEŵ͕ ŝŶƚĞƌŵĠĚŝĂŝƌĞ ĞŶƚƌĞ ůĂ ƐĠƋƵĞŶĐĞ ŐĠŶŝƋƵĞ
Ě͛ŝŶƚĠƌġƚ ůŽĐĂůŝƐĠĞ ĚĂŶƐ ůĞ ŶŽǇĂƵ͕ Ğƚ ůĞƐ ƵŶŝƚĠƐ ƚƌĂĚƵĐƚŝŽŶŶĞůůĞƐ ƐŝƚƵĠĞƐ ĚĂŶƐ ůĞ ĐǇƚŽƉůĂƐŵĞ͘ >Ă
ƚƌĂŶƐĐƌŝƉƚŝŽŶĚĞůĂƐĠƋƵĞŶĐĞŐĠŶŝƋƵĞĐŽĚĂŶƚůĂƉƌŽƚĠŝŶĞ&dZĐŽŶĚƵŝƚ͕ĂƉƌğƐŵĂƚƵƌĂƚŝŽŶ͕ăƵŶZEŵ
ĚĞ ϲϭϯϮ Ŷƚ ĐŽŶƚĞŶĂŶƚ ƵŶĞ ƐĠƋƵĞŶĐĞ ĐŽĚĂŶƚĞ ĚĞ ϰϰϰϯ Ŷƚ ;ΑϮ͘ϯ͘ϭƉϰϮͿ͘ >Ă ƚƌĂĚƵĐƚŝŽŶ ĂƐƐŽĐŝĞ ƵŶĞ
ƐƵĐĐĞƐƐŝŽŶ ĚĞ ƚƌŽŝƐ ŶƵĐůĠŽƚŝĚĞƐ ă ƵŶ ƌĠƐŝĚƵ Ě͛ĂĐŝĚĞ ĂŵŝŶĠ͘ ĂŶƐ ůĞ ĐĂƐ ĚĞ &dZ͕ ƉƌŽƚĠŝŶĞ
ƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞ͕ ůĂ ĐŚĂŠŶĞƉŽůǇƉĞƉƚŝĚŝƋƵĞĂŝŶƐŝŐĠŶĠƌĠĞĞƐƚ ƚƌĂŶƐĨĠƌĠĞĂƵ ĨƵƌĞƚăŵĞƐƵƌĞĚĞ ƐĂ
ƐǇŶƚŚğƐĞ ĚĂŶƐ ůĞ ƌĠƚŝĐƵůƵŵ ĞŶĚŽƉůĂƐŵŝƋƵĞ ;&ŝŐƵƌĞ ϵͿ͘ >Ğ ƌĞƉůŝĞŵĞŶƚ Ɛ͛ĞĨĨĞĐƚƵĞ ĚŽŵĂŝŶĞ ĂƉƌğƐ
ĚŽŵĂŝŶĞ͕ăů͛ĂŝĚĞĚĞƉƌŽƚĠŝŶĞƐĐŚĂƉĞƌŽŶŶĞƐ͕ƚĞůůĞƐƋƵĞ,ƐƉϳϬ;zĂŶŐĞƚĂů͕͘ϭϵϵϯͿ͕,ƐƉϵϬ;>ŽŽĞƚĂů͕͘
ϭϵϵϴͿ͕,ƐƉϰϬ;&ĂƌŝŶŚĂĞƚĂů͕͘ϮϬϬϮͿŽƵĞŶĐŽƌĞůĂĐĂůŶĞǆŝŶĞ;WŝŶĚĞƚĂů͕͘ϭϵϵϰͿ͕ƋƵŝƉƌŽƚğŐĞŶƚůĂƉƌŽƚĠŝŶĞ
ĞŶ ĐŽƵƌƐĚĞ ƐǇŶƚŚğƐĞĚĞ ů͛ĂŐƌĠŐĂƚŝŽŶ͘ ůůĞƐ ũŽƵĞŶƚĠŐĂůĞŵĞŶƚ ůĞ ƌƀůĞĚĞ ĐŽŶƚƌƀůĞƋƵĂůŝƚĠ͘ŝŶƐŝ͕ ůĞƐ
ƉƌŽƚĠŝŶĞƐŵĂůƌĞƉůŝĠĞƐ͕ƌĞƚĞŶƵĞƐĚĂŶƐůĞƌĠƚŝĐƵůƵŵĞŶĚŽƉůĂƐŵŝƋƵĞ͕ƐŽŶƚƵďŝƋƵŝƚŝŶǇůĠĞƐƉƵŝƐĚĠŐƌĂĚĠĞƐ
ƉĂƌ ůĞ ƉƌŽƚĠĂƐŽŵĞ ;:ĞŶƐĞŶ Ğƚ Ăů͕͘ ϭϵϵϱͿ͘ /ů Ă ĠƚĠŵŽŶƚƌĠ ƋƵĞ ůĞƐ ĐŽŵƉůĞǆĞƐ ĂƐƐŽĐŝĠƐ ĂƵZ ;ZͿ
ĚĞƐƚŝŶĠƐ ă ůĂ ĚĠŐƌĂĚĂƚŝŽŶ ƉĞƵǀĞŶƚ ĠŐĂůĞŵĞŶƚ ġƚƌĞ ĚĠŐƌĂĚĠƐ ƉĂƌ ĂƵƚŽƉŚĂŐŝĞ ;&Ƶ ĂŶĚ ^ǌƚƵů͕ ϮϬϬϵͿ͘
ϳϬăϳϱйĚĞƐƉƌŽƚĠŝŶĞƐƐŽŶƚĂŝŶƐŝĚĠŐƌĂĚĠĞƐƉĂƌůĞƐǇƐƚğŵĞĚĞĐŽŶƚƌƀůĞƋƵĂůŝƚĠĚƵZ͕ĐĞƋƵŝƐƵŐŐğƌĞ
ƵŶĞ ĨĂŝďůĞ ĞĨĨŝĐĂĐŝƚĠ ĚĞ ƌĞƉůŝĞŵĞŶƚ ĚĞ ůĂ ƉƌŽƚĠŝŶĞ &dZ ;ŚĞŶŐ Ğƚ Ăů͕͘ ϭϵϵϬͿ ;:ĞŶƐĞŶ Ğƚ Ăů͕͘ ϭϵϵϱͿ͘
ĞƉĞŶĚĂŶƚ͕ ŝůĞƐƚ ŝŶƚĠƌĞƐƐĂŶƚĚĞŶŽƚĞƌƋƵĞĚĂŶƐůĞƐĞƉŝƚŚĞůŝĂƌĞĐŽŶƐƚŝƚƵĠƐ͕ϲϬăϭϬϬйĚĞƐƉƌŽƚĠŝŶĞƐ
&dZƐŽŶƚĐŽƌƌĞĐƚĞŵĞŶƚƌĞƉůŝĠĞƐ;sĂƌŐĂĞƚĂů͕͘ϮϬϬϰͿ͘
>ĂĨŽƌŵĞ͕ĐŽŶƐƚŝƚƵĠĞƵŶŝƋƵĞŵĞŶƚĚĞůĂĐŚĂŠŶĞƉŽůǇƉĞƉƚŝĚŝƋƵĞĚĞŵĂƐƐĞŵŽůĠĐƵůĂŝƌĞϭϯϬŬĂ͕ĞƐƚůĂ
ƉƌŽƚĠŝŶĞƉƌĠĐƵƌƐĞƵƌĚĞ&dZ͘ůůĞĞƐƚƌĂƉŝĚĞŵĞŶƚŐůǇĐŽƐǇůĠĞƐƵƌůĞƐƌĠƐŝĚƵƐĂƐƉĂƌĂŐŝŶĞϴϵϰĞƚϵϬϬƉŽƵƌ
ĚŽŶŶĞƌůĂĨŽƌŵĞĚĞϭϰϬŬĂ͕ĠŐĂůĞŵĞŶƚĂƉƉĞůĠĞĨŽƌŵĞŝŵŵĂƚƵƌĞŽƵĐŽƌĞ͘>ĞŶŽŵ͛ĞƐƚƵƚŝůŝƐĠƉŽƵƌ
ŶŽŵŵĞƌůĞƐϯϬйĚĞƉƌŽƚĠŝŶĞƐĐŽƌƌĞĐƚĞŵĞŶƚƌĞƉůŝĠĞƐ͘ĞůůĞƐͲĐŝƐŽŶƚƚƌĂŶƐƉŽƌƚĠĞƐũƵƐƋƵ͛ăů͛ĂƉƉĂƌĞŝůĚĞ
'ŽůŐŝ͕ ƉŽƵƌ ƐƵďŝƌ ůĂ ĚĞƌŶŝğƌĞ ĠƚĂƉĞ ĚĞ ŵĂƚƵƌĂƚŝŽŶ Ğƚ ĚŽŶŶĞƌ ŶĂŝƐƐĂŶĐĞ ă ůĂ ĨŽƌŵĞ ͕ ŚĂƵƚĞŵĞŶƚ
ŐůǇĐŽƐǇůĠĞ͘ĞƚƚĞĨŽƌŵĞŵĂƚƵƌĞĚĞůĂƉƌŽƚĠŝŶĞ&dZĞƐƚĨŝŶĂůĞŵĞŶƚĐŽŶĚƵŝƚĞăůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞ
ƉĂƌ ů͛ŝŶƚĞƌŵĠĚŝĂŝƌĞ ĚĞƐ ǀĠƐŝĐƵůĞƐ ĚĞ ƚƌĂŶƐƉŽƌƚ KW//͘ >Ă ƐĠƋƵĞŶĐĞ ƉĞƉƚŝĚŝƋƵĞ dZ>͕ ĞŶ ƉŽƐŝƚŝŽŶ
ͲƚĞƌŵŝŶĂůĞ͕ũŽƵĞƵŶƌƀůĞŵĂũĞƵƌĚĂŶƐů͛ĂĚƌĞƐƐĂŐĞĚĞůĂƉƌŽƚĠŝŶĞăůĂŵĞŵďƌĂŶĞŵĂŝƐĂƵƐƐŝĚĂŶƐƐŽŶ
ƌĞĐǇĐůĂŐĞ͕ŐƌąĐĞăƐŽŶŝŶƚĞƌĂĐƚŝŽŶĂǀĞĐůĞĚŽŵĂŝŶĞWĚĞƉƌŽƚĠŝŶĞƐƚĞůůĞƐƋƵĞ'Z^W͕E,Z&;EĂнͬ,н
ĞǆĐŚĂŶŐĞƌƌĞŐƵůĂƚŽƌǇĨĂĐƚŽƌͿ͕ŽƵĞŶĐŽƌĞ>;&dZͲĂƐƐŽĐŝĂƚĞĚůŝŐĂŶĚͿ;DŽǇĞƌĞƚĂů͕͘ϮϬϬϬͿ͘
>ĂƉƌŽƚĠŝŶĞ&dZĂƵŶĞĚĞŵŝͲǀŝĞĚĞΕϮϰŚ;>ƵŬĂĐƐĞƚĂů͕͘ϭϵϵϯͿ͘ůůĞĞƐƚƌĂƉŝĚĞŵĞŶƚ ŝŶƚĞƌŶĂůŝƐĠĞƉĂƌ
ĞŶĚŽĐǇƚŽƐĞ͘ĞƐǀĠƐŝĐƵůĞƐƐĞƌŽŶƚƐŽŝƚĠůŝŵŝŶĠĞƐƉĂƌůĂǀŽŝĞůǇƐŽƐŽŵĂůĞ͕ƐŽŝƚƌĞĐǇĐůĠĞƐăůĂŵĞŵďƌĂŶĞ͕
ƐĞůŽŶůĂƉŚǇƐŝŽůŽŐŝĞĚĞůĂĐĞůůƵůĞ͘WĂƌĂŝůůĞƵƌƐ͕ů͛ĂĐƚŝǀĂƚŝŽŶĚƵĐĂŶĂůƉĂƌů͛DWĐĂƵŶĞĨĨĞƚŝŶŚŝďŝƚĞƵƌƐƵƌ
ƐŽŶĞŶĚŽĐǇƚŽƐĞ;WƌŝŶĐĞĞƚĂů͕͘ϭϵϵϰͿ͘

>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϰϲ


&ŝŐƵƌĞϵ͘^ǇŶƚŚğƐĞĚĞůĂƉƌŽƚĠŝŶĞ&dZ
;,ĞŐĞĚƵƐd͕ϮϬϭϭͿ

Ϯ͘ϯ͘Ϯ͘ϰ &ŽŶĐƚŝŽŶƐĚĞůĂƉƌŽƚĠŝŶĞ&dZ

>ĂƉƌŽƚĠŝŶĞ&dZĞƐƚ ůŽĐĂůŝƐĠĞĂƵƉƀůĞĂƉŝĐĂůĚĞƐĐĞůůƵůĞƐĠƉŝƚŚĠůŝĂůĞƐ͕ĞǆƉƌŝŵĠĞĚĂǀĂŶƚĂŐĞĚĂŶƐ ůĞƐ
ĐĞůůƵůĞƐŐůĂŶĚƵůĂŝƌĞƐ;ŶŐĞůŚĂƌĚƚĞƚĂů͕͘ϭϵϵϮͿ͘ůůĞĂƐƐƵƌĞůĂĨŽŶĐƚŝŽŶĚĞĐĂŶĂůŝŽŶŝƋƵĞ͕ŵĂũŽƌŝƚĂŝƌĞŵĞŶƚ
ĐŚůŽƌƵƌĞ͕ ĂŝŶƐŝ ƋƵĞ ĐĞůůĞ ĚĞ ƌĠŐƵůĂƚĞƵƌ Ě͛ĂƵƚƌĞƐ ĐĂŶĂƵǆ ŝŽŶŝƋƵĞƐ͘ ůůĞ Ă ĚŽŶĐ ƵŶĞ ĐŽŶƚƌŝďƵƚŝŽŶ
ĞƐƐĞŶƚŝĞůůĞăů͛ŚǇĚƌĂƚĂƚŝŽŶĚƵŵƵĐƵƐ͕ŶĠĐĞƐƐĂŝƌĞăůĂĐůĂŝƌĂŶĐĞŵƵĐŽĐŝůŝĂŝƌĞ;&ŝŐƵƌĞϭϬͿ͘


&ŝŐƵƌĞϭϬ͘>ĂƉƌŽƚĠŝŶĞ&dZĐŽŶƚƌŝďƵĞăůĂĐůĂŝƌĂŶĐĞŵƵĐŽĐŝůŝĂŝƌĞ
ĚĂƉƚĠĚĞ;ZĞĞǀĞƐĞƚĂů͕͘ϮϬϭϮͿ

>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϰϳ

Ϯ͘ϯ͘Ϯ͘ϰ͘ϭ ĂŶĂůŝŽŶŝƋƵĞ

ĂŶƐůĂĨĂŵŝůůĞĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ͕ůĂƉƌŽƚĠŝŶĞ&dZĞƐƚůĂƐĞƵůĞăƐĞĐŽŵƉŽƌƚĞƌĐŽŵŵĞƵŶĐĂŶĂů
ŝŽŶŝƋƵĞ͘ Ğ ĐĂŶĂů ĞƐƚ ĐŽŶŶƵ ƉŽƵƌ ġƚƌĞ ƉĞƌŵĠĂďůĞ ĂƵǆ ŝŽŶƐ ĐŚůŽƌƵƌĞ͕ Ğƚ ƉůƵƐ ŐĠŶĠƌĂůĞŵĞŶƚ ĂƵǆ
ŚĂůŽŐĠŶƵƌĞƐƐĞůŽŶůĂƐĠƋƵĞŶĐĞƐƵŝǀĂŶƚĞƌͲхůͲх/Ͳх&Ͳ;ŶĚĞƌƐŽŶĞƚĂů͕͘ϭϵϵϭͿ͘ůůĞĞƐƚĠŐĂůĞŵĞŶƚ
ŝŵƉůŝƋƵĠĞĚĂŶƐůĞƚƌĂŶƐƉŽƌƚĚ͛ĂŶŝŽŶƐƉŽůǇĂƚŽŵŝƋƵĞƐ͕ĐŽŵŵĞůĞƐŝŽŶƐďŝĐĂƌďŽŶĂƚĞ;,KϯͲͿ;>ŝŶƐĚĞůůĞƚ
Ăů͕͘ϭϵϵϳͿ͕ƋƵŝŝŶƚĞƌǀŝĞŶŶĞŶƚĚĂŶƐůĞƚƵďĞĚŝŐĞƐƚŝĨƉŽƵƌŶĞƵƚƌĂůŝƐĞƌů͛ĂĐŝĚĞŐĂƐƚƌŝƋƵĞ͕ŽƵĞŶĐŽƌĞůĞƐŝŽŶƐ
ƚŚŝŽĐǇĂŶĂƚĞ;^EͲͿ;ŽŶŶĞƌĞƚĂů͕͘ϮϬϬϳͿ;ŚŝůĚĞƌƐĞƚĂů͕͘ϮϬϬϳͿ͕ƋƵŝƉĞƌŵĞƚƚĞŶƚĚĞĚĠƚŽǆŝĨŝĞƌůĞƉĞƌŽǆǇĚĞ
Ě͛ŚǇĚƌŽŐğŶĞƚŽƵƚĞŶƉƌŽĚƵŝƐĂŶƚĚĞů͛ŚǇƉŽƚŚŝŽĐǇĂŶŝƚĞ;K^EͿ͕ƵŶĂŐĞŶƚĂŶƚŝŵŝĐƌŽďŝĞŶ͘>ĞĐĂŶĂůĂƵŶ
ĚŝĂŵğƚƌĞĚĞΕϱ͕ϯÅ ;>ŝŶƐĚĞůůĞƚĂů͕͘ϭϵϵϳͿĞƚƵŶĞĐŽŶĚƵĐƚĂŶĐĞĚĞΕϭϬƉ^;ĞƌŐĞƌĞƚĂů͕͘ϭϵϵϭͿ͘

Ϯ͘ϯ͘Ϯ͘ϰ͘Ϯ ZĠŐƵůĂƚĞƵƌĚĞĐĂŶĂƵǆŝŽŶŝƋƵĞƐ

>Ğ&dZĂƚŽƵƚĚ͛ĂďŽƌĚĠƚĠĐŽŶŶƵƉŽƵƌĐĞƚƚĞĨŽŶĐƚŝŽŶĚĞƌĠŐƵůĂƚĞƵƌĚĞůĂĐŽŶĚƵĐƚĂŶĐĞŵĞŵďƌĂŶĂŝƌĞ͕
ƋƵŝ͕ƉĂƌĂŝůůĞƵƌƐ͕ ůƵŝĂǀĂůƵƐŽŶŶŽŵǇƐƚŝĐ&ŝďƌŽƐŝƐdƌĂŶƐŵĞŵďƌĂŶĞĐŽŶĚƵĐƚĂŶĐĞZĞŐƵůĂƚŽƌ͘ /ůƌĠŐƵůĞ
ů͛ĂĐƚŝǀŝƚĠĚĞĚŝĨĨĠƌĞŶƚƐĐĂŶĂƵǆ͕ƚĞůƐƋƵĞKZ͕EĂ͕ŽƵĞŶĐŽƌĞZKD<͕ƐĞůŽŶĚĞƐŵĠĐĂŶŝƐŵĞƐƋƵŝƐŽŶƚ
ĞŶĐŽƌĞƉĞƵĚĠĐƌŝƚƐ͘
KZ͕KƵƚǁĂƌĚZĞĐƚŝĨǇŝŶŐŚůŽƌŝĚĞŚĂŶŶĞů͕ĞƐƚĠŐĂůĞŵĞŶƚƵŶĐĂŶĂůăŝŽŶƐĐŚůŽƌƵƌĞ͕ĚŝƐƚŝŶĐƚĚƵĐĂŶĂů
&dZ͕ĞƚƋƵŝĂůŽŶŐƚĞŵƉƐĠƚĠƐŽƵƉĕŽŶŶĠĚ͛ġƚƌĞůĞĐĂŶĂůĚĠĨŝĐŝĞŶƚƌĞƐƉŽŶƐĂďůĞĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ͘/ů
ĞƐƚĂĐƚŝǀĠƉĂƌůĂW<Ğƚů͛dW͕ƵŶŝƋƵĞŵĞŶƚĞŶƉƌĠƐĞŶĐĞĚĞ&dZĨŽŶĐƚŝŽŶŶĞůĞƚĚ͛dWĞǆƚƌĂĐĞůůƵůĂŝƌĞ
;:ŽǀŽǀĞƚĂů͕͘ϭϵϵϱͿ͘
EĂ͕ƉŝƚŚĞůŝĂů ƐŽĚŝƵŵŚĂŶŶĞů͕ ĞƐƚ ƵŶ ĐĂŶĂů ƌĞƐƉŽŶƐĂďůĞ ĚĞ ů͛ĞŶƚƌĠĞ ĚĞ ƐŽĚŝƵŵĚĂŶƐ ůĞƐ ĐĞůůƵůĞƐ
ĠƉŝƚŚĠůŝĂůĞƐƉƵůŵŽŶĂŝƌĞƐŶŽƚĂŵŵĞŶƚ͘/ůĞƐƚƌĠŐƵůĠŶĠŐĂƚŝǀĞŵĞŶƚƉĂƌůĞĐĂŶĂů&dZ;ZĞĚĚǇĞƚĂů͕͘ϭϵϵϵͿ͕
ĐĞƋƵŝĞŶƚƌĂŠŶĞƵŶĞŚǇƉĞƌĂďƐŽƌƉƚŝŽŶĚĞƐŽĚŝƵŵĐŚĞǌůĞƐƉĂƚŝĞŶƚƐŵƵĐŽǀŝƐĐŝĚŽƐŝƋƵĞƐĞƚĐŽŶƚƌŝďƵĞăůĂ
ĚĠƐŚǇĚƌĂĚĂƚŝŽŶĚƵŵƵĐƵƐ;&ŝŐƵƌĞϭϭͿ͘ĞŵĂŶŝğƌĞŝŶƚĠƌĞƐƐĂŶƚĞ͕ů͛ŝŶǀĞƌƐĞĞƐƚŽďƐĞƌǀĠĚĂŶƐůĞƐŐůĂŶĚĞƐ
ƐƵĚŽƌŝƉĂƌĞƐ͕ŽƶEĂĞƐƚƌĠŐƵůĠƉŽƐŝƚŝǀĞŵĞŶƚ;<ƵŶǌĞůŵĂŶŶ͕ϮϬϬϭͿ͕ĐĞƋƵŝĐŽŶƚƌŝďƵĞăĠǀŝƚĞƌůĞƐƉĞƌƚĞƐ
ĚĞƐĞůƐĚĂŶƐůĂƐƵĞƵƌĞƚĐŽŶĨŽƌƚĞů͛ĞǆƉůŝĐĂƚŝŽŶĚƵͨďĂŝƐĞƌƐĂůĠͩĐŚĞǌůĞƐƉĂƚŝĞŶƚƐŵƵĐŽǀŝƐĐŝĚŽƐŝƋƵĞƐ͘


&ŝŐƵƌĞϭϭ͘^ĐŚĠŵĂĚĞůĂƌĠŐƵůĂƚŝŽŶĚƵĐĂŶĂůEĂƉĂƌ&dZ
͘ĐŚĞǌƵŶƐƵũĞƚƐĂŝŶ͖͘ĐŚĞǌƵŶƉĂƚŝĞŶƚŵƵĐŽǀŝƐĐŝĚŽƐŝƋƵĞ
;,ŽďďƐĞƚĂů͕͘ϮϬϭϯͿ

>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϰϴ

ZKD<͕ZĞŶĂůKƵƚĞƌDĞĚƵůůĂƌǇƉŽƚĂƐƐŝƵŵĐŚĂŶŶĞů͕ĞŶĐŽƌĞĂƉƉĞůĠ<ŝƌϭ͘ϭĞƐƚƌĞƐƉŽŶƐĂďůĞĚĞůĂƐĠĐƌĠƚŝŽŶ
ĚĞ ƉŽƚĂƐƐŝƵŵ ĚĂŶƐ ůĞƐ ĐĞůůƵůĞƐ ƌĠŶĂůĞƐ͘ /ů ƐĞŵďůĞƌĂŝƚ ƋƵ͛ŝů ƐŽŝƚ ƌĠŐƵůĠ ƉŽƐŝƚŝǀĞŵĞŶƚ ƉĂƌ EĂ͕
ƵŶŝƋƵĞŵĞŶƚĞŶƉƌĠƐĞŶĐĞĚĞ&dZ;<ŽŶƐƚĂƐĞƚĂů͕͘ϮϬϬϮͿ͘

Ϯ͘ϰ >ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ͕ƵŶĞŵĂůĂĚŝĞŐĠŶĠƚŝƋƵĞ

Ϯ͘ϰ͘ϭ /ŶƚƌŽĚƵĐƚŝŽŶ

ĞƐ ŵƵƚĂƚŝŽŶƐ ƉƌĠƐĞŶƚĞƐ ĚĂŶƐ ůĞ ŐğŶĞ &dZ ĞŶƚƌĂŠŶĞŶƚ ĚĞƐ ĞƌƌĞƵƌƐ ĚĞ ƚƌĂĚƵĐƚŝŽŶ ĚĞ ůĂ ƉƌŽƚĠŝŶĞ
;&ŝŐƵƌĞ ϲ ƉϰϮͿ ƋƵŝ ŶĞ ƉŽƵƌƌĂ ĂůŽƌƐ ƉĂƐ ĂƐƐƵƌĞƌ ƐĞƐ ĨŽŶĐƚŝŽŶƐ ďŝŽůŽŐŝƋƵĞƐ ĂƵ ƐĞŝŶ ĚĞ ůĂ ĐĞůůƵůĞ
;ΑϮ͘ϯ͘Ϯ͘ϰƉϰϲͿ͘  ĐĞ ũŽƵƌ͕ ƉůƵƐ ĚĞ ϮϬϬϬ ŵƵƚĂƚŝŽŶƐ ĚƵ ŐğŶĞ &dZ ƐŽŶƚ ƌĠƉĞƌƚŽƌŝĠĞƐ
;ŚƚƚƉ͗ͬͬǁǁǁ͘ŐĞŶĞƚ͘ƐŝĐŬŬŝĚƐ͘ŽŶ͘ĐĂͬͿ͘ ůůĞƐ ƐŽŶƚ ůŽĐĂůŝƐĠĞƐ ƵŶŝĨŽƌŵĠŵĞŶƚ ƚŽƵƚ ĂƵ ůŽŶŐ ĚƵ ŐğŶĞ
;&ŝŐƵƌĞ ϭϮͿ͘ /ů Ɛ͛ĂŐŝƚŵĂũŽƌŝƚĂŝƌĞŵĞŶƚ ĚĞŵƵƚĂƚŝŽŶƐ ĨĂƵǆ ƐĞŶƐ ;ϰϬйͿ͕ ŶŽŶͲƐĞŶƐ ;ϴйͿ͕ ĞŶƚƌĂŠŶĂŶƚ ƵŶ
ĚĠĐĂůĂŐĞĚƵĐĂĚƌĞĚĞůĞĐƚƵƌĞ;ϭϲйͿ͕ŽƵĞŶĐŽƌĞƵŶĚĠĨĂƵƚĚ͛ĠƉŝƐƐĂŐĞ;ϭϭйͿ͘ϭϰйĚĞƐŵƵƚĂƚŝŽŶƐƐŽŶƚ
ĚĞƐǀĂƌŝĂƚŝŽŶƐĚĞ ƐĠƋƵĞŶĐĞ͕ĚŝƚĞƐ ƐŝůĞŶĐŝĞƵƐĞƐ͕ƋƵŝŶ͛ĞŶƚƌĂŠŶĞŶƚƉĂƐĚĞŵŽĚŝĨŝĐĂƚŝŽŶĚ͛ĂĐŝĚĞĂŵŝŶĠ͘
ůůĞƐƉĞƵǀĞŶƚŶĠĂŶŵŽŝŶƐŝŵƉĂĐƚĞƌůĂƐƚĂďŝůŝƚĠĚĞů͛ZEŵ͘



&ŝŐƵƌĞϭϮ͘ZĠƉĂƌƚŝƚŝŽŶĚĞƐĚŝĨĨĠƌĞŶƚƐƚǇƉĞƐĚĞŵƵƚĂƚŝŽŶƐƵƌůĞŐğŶĞ&dZ
͘;,ĂƌƌŝƐ͕ϭϵϵϮͿ͖͘ŚƚƚƉ͗ͬͬǁǁǁ͘ŐĞŶĞƚ͘ƐŝĐŬŬŝĚƐ͘ŽŶ͘ĐĂͬ


Ϯ͘ϰ͘Ϯ >ĞƐĚŝĨĨĠƌĞŶƚĞƐĐůĂƐƐĞƐĚĞŵƵƚĂƚŝŽŶƐĚƵŐğŶĞ&dZ

^ĞůŽŶ ů͛ŝŵƉĂĐƚƋƵ͛ĞůůĞƐŽŶƚƐƵƌ ůĂĐĞůůƵůĞ͕ ůĞƐŵƵƚĂƚŝŽŶƐĚƵŐğŶĞ&dZƐŽŶƚƌĞŐƌŽƵƉĠĞƐĞŶϲĐůĂƐƐĞƐ
;&ŝŐƵƌĞϭϯͿ͘>ĞƐŵƵƚĂƚŝŽŶƐĚĞĐůĂƐƐĞ/͕//͕sĞƚs/ĂĨĨĞĐƚĞŶƚůĂƋƵĂŶƚŝƚĠĚĞƉƌŽƚĠŝŶĞ&dZ͕ƚĂŶĚŝƐƋƵĞůĞƐ
ĐůĂƐƐĞƐ///Ğƚ/sĂĨĨĞĐƚĞŶƚƐĂĨŽŶĐƚŝŽŶ͘

>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϰϵ


&ŝŐƵƌĞϭϯ͘>ĞƐϲĐůĂƐƐĞƐĚĞŵƵƚĂƚŝŽŶĚƵŐğŶĞ&dZ
ĚĂƉƚĠĚĞ;YƵŝŶƚĂŶĂͲ'ĂůůĞŐŽĞƚĂů͕͘ϮϬϭϰͿ

Ϯ͘ϰ͘Ϯ͘ϭ ůĂƐƐĞ/͕//͕sĞƚs/͗ĚĠĨĂƵƚĚĞƋƵĂŶƚŝƚĠĚĞůĂƉƌŽƚĠŝŶĞ&dZ

Ϯ͘ϰ͘Ϯ͘ϭ͘ϭ ůĂƐƐĞ/Ğƚ//͗ƉĂƐŽƵƉĞƵĚĞƉƌŽƚĠŝŶĞ&dZăůĂŵĞŵďƌĂŶĞĐĞůůƵůĂŝƌĞ

>ĞƐŵƵƚĂƚŝŽŶƐĚĞĐůĂƐƐĞ/ƌĞŐƌŽƵƉĞŶƚůĞƐŵƵƚĂƚŝŽŶƐŶŽŶͲƐĞŶƐĂŝŶƐŝƋƵĞůĞƐŵƵƚĂƚŝŽŶƐĂĨĨĞĐƚĂŶƚůĞĐĂĚƌĞ
ĚĞ ůĞĐƚƵƌĞ͕ ĐŽŵŵĞ ůĞƐ ŵƵƚĂƚŝŽŶƐ ĚƵ ƐŝƚĞ Ě͛ĠƉŝƐƐĂŐĞ͘ ĞƐ ŵƵƚĂƚŝŽŶƐ ĞŶŐĞŶĚƌĞŶƚ ů͛ĂƉƉĂƌŝƚŝŽŶ
ƉƌĠŵĂƚƵƌĠĞĚ͛ƵŶĐŽĚŽŶƐƚŽƉŶŽƚĠy͘>ĂƉƌŽƚĠŝŶĞĂůŽƌƐŝŶĐŽŵƉůğƚĞĞƐƚĚĠŐƌĂĚĠĞƉĂƌůĞƉƌŽƚĠĂƐŽŵĞĞƚ
ĞƐƚƚŽƚĂůĞŵĞŶƚĂďƐĞŶƚĞĚĞůĂŵĞŵďƌĂŶĞĚĞƐĐĞůůƵůĞƐ͘
>ĞƐŵƵƚĂƚŝŽŶƐĚĞ ĐůĂƐƐĞ //ĞŶŐĞŶĚƌĞŶƚƵŶĞĂŶŽŵĂůŝĞĚĞŵĂƚƵƌĂƚŝŽŶŽƵĚ͛ĂĚƌĞƐƐĂŐĞĚĞ ůĂƉƌŽƚĠŝŶĞ͘
ĞůůĞͲĐŝĞƐƚĚŽŶĐůĂƉůƵƉĂƌƚĚƵƚĞŵƉƐĂďƐĞŶƚĞĚĞůĂŵĞŵďƌĂŶĞĐĞůůƵůĂŝƌĞ͘>ĂŵƵƚĂƚŝŽŶůĂƉůƵƐĨƌĠƋƵĞŶƚĞ͕
ĚĞů&ϱϬϴ;ΑϮ͘ϰ͘ϯƉϱϬͿ͕ĨĂŝƚƉĂƌƚŝĞĚĞĐĞƚƚĞĐůĂƐƐĞ͘

Ϯ͘ϰ͘Ϯ͘ϭ͘Ϯ ůĂƐƐĞsĞƚs/͗ƉĞƵĚĞƉƌŽƚĠŝŶĞ&dZăůĂŵĞŵďƌĂŶĞĐĞůůƵůĂŝƌĞ

>ĞƐŵƵƚĂƚŝŽŶƐĚĞĐůĂƐƐĞsĞƚs/ĞŶƚƌĂŠŶĞŶƚƌĞƐƉĞĐƚŝǀĞŵĞŶƚƵŶĚĠĨĂƵƚĚĞƐƚĂďŝůŝƚĠĚĞů͛ZEŵĞƚĚĞůĂ
ƉƌŽƚĠŝŶĞ&dZ͘ŝŶƐŝ͕ ŝůǇĂƐŽŝƚ ƌĠĚƵĐƚŝŽŶĚĞƐǇŶƚŚğƐĞ͕ƐŽŝƚĚĠŐƌĂĚĂƚŝŽŶƉƌĠŵĂƚƵƌĠĞĚĞ ůĂƉƌŽƚĠŝŶĞ͘
ĂŶƐůĞƐĚĞƵǆĐĂƐ͕ůĂƉƌŽƚĠŝŶĞĞƐƚƉƌĠƐĞŶƚĞăůĂŵĞŵďƌĂŶĞĐĞůůƵůĂŝƌĞĞƚĞůůĞĞƐƚĨŽŶĐƚŝŽŶŶĞůůĞ͕ŵĂŝƐĞŶ
ƋƵĂŶƚŝƚĠŝŶƐƵĨĨŝƐĂŶƚĞ͘

Ϯ͘ϰ͘Ϯ͘Ϯ ůĂƐƐĞ///Ğƚ/s͗ĚĠĨĂƵƚĚĞĨŽŶĐƚŝŽŶĚĞůĂƉƌŽƚĠŝŶĞ&dZ

>ĞƐŵƵƚĂƚŝŽŶƐ ĚĞ ĐůĂƐƐĞ /// ĞŶŐĞŶĚƌĞŶƚ ƵŶĞ ĂŶŽŵĂůŝĞ ĚĞ ƌĠŐƵůĂƚŝŽŶ ĚĞ ůĂ ƉƌŽƚĠŝŶĞ &dZ͗ ůĞ ĐĂŶĂů
ƉƌĠƐĞŶƚĞ ƵŶ ĚĠĨĂƵƚ Ě͛ŽƵǀĞƌƚƵƌĞ͘ >Ă ŵƵƚĂƚŝŽŶ 'ϱϱϭ͕ ĐŽŶŶƵĞ ƉŽƵƌ ġƚƌĞ ůĂ ƉƌĞŵŝğƌĞ ŵƵƚĂƚŝŽŶ ă
ďĠŶĠĨŝĐŝĞƌĚ͛ƵŶĞƚŚĠƌĂƉŝĞƉƌŽƚĠŝƋƵĞĚĞƉƵŝƐϮϬϭϮ;§Ϯ͘ϱ͘ϯ͘ϯ͘ϭƉϲϬͿ͕ĨĂŝƚƉĂƌƚŝĞĚĞůĂĐůĂƐƐĞ///͘
>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϱϬ

ŶĨŝŶ͕ůĞƐŵƵƚĂƚŝŽŶƐĚĞĐůĂƐƐĞ/sƐŽŶƚƌĞƐƉŽŶƐĂďůĞƐĚ͛ƵŶĚĠĨĂƵƚĚĞĐŽŶĚƵĐƚĂŶĐĞĚĞů͛ŝŽŶĐŚůŽƌƵƌĞ͗ůĞ
ƉĂƐƐĂŐĞĚĞƐŝŽŶƐƉĂƌůĞĐĂŶĂů&dZĞƐƚĂůƚĠƌĠ͘

Ϯ͘ϰ͘ϯ >ĂŵƵƚĂƚŝŽŶĚĞů&ϱϬϴ

>ĂŵƵƚĂƚŝŽŶĚƵŐğŶĞ&dZŶŽŵŵĠĞĚĞů&ϱϬϴŽƵ&ϱϬϴĚĞůĐŽƌƌĞƐƉŽŶĚăůĂĚĠůĠƚŝŽŶĚĞƐƚƌŽŝƐƉĂŝƌĞƐĚĞ
ďĂƐĞĐŽĚĂŶƚůĂƉŚĠŶǇůĂůĂŶŝŶĞĞŶƉŽƐŝƚŝŽŶϱϬϴ;ZŝŽƌĚĂŶĞƚĂů͕͘ϭϵϴϵͿ͕ƐŝƚƵĠĞĂƵŶŝǀĞĂƵĚƵĚŽŵĂŝŶĞEϭ͘
ůůĞ ĞŶƚƌĂŠŶĞ ƵŶ ĚĠĨĂƵƚ ĚĞŵĂƚƵƌĂƚŝŽŶ ĚĞ ůĂ ƉƌŽƚĠŝŶĞ &dZ͕ ƋƵŝ ĞƐƚ ƐĠƋƵĞƐƚƌĠĞ ĚĂŶƐ ůĞ ƌĠƚŝĐƵůƵŵ
ĞŶĚŽƉůĂƐŵŝƋƵĞƉƵŝƐĚĠŐƌĂĚĠĞ;&ŝŐƵƌĞϭϰͿ͘
/ůƐ͛ĂŐŝƚĚĞůĂŵƵƚĂƚŝŽŶůĂƉůƵƐĐŽƵƌĂŵŵĞŶƚŽďƐĞƌǀĠĞĐŚĞǌůĞƐƉĂƚŝĞŶƚƐĂƚƚĞŝŶƚƐĚĞŵƵĐŽǀŝƐĐŝĚŽƐĞ͘Ŷ
ĞĨĨĞƚ͕ĂƵŵŽŝŶƐƵŶĞǆĞŵƉůĂŝƌĞĚĞĐĞƚƚĞŵƵƚĂƚŝŽŶĞƐƚƌĞƚƌŽƵǀĠĐŚĞǌϳϬйĚĞƐƉĂƚŝĞŶƚƐ;dĂďůĞĂƵϯͿ͘>ĞƐ
ŵŽĚğůĞƐĚ͛ĠƚƵĚĞĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞƐŽŶƚ͕ƉĂƌĐŽŶƐĠƋƵĞŶƚ͕ƚƌğƐƐŽƵǀĞŶƚĚĞƐĐĞůůƵůĞƐŽƵĚĞƐĂŶŝŵĂƵǆ
ŚŽŵŽǌǇŐŽƚĞƐƉŽƵƌĐĞƚƚĞŵƵƚĂƚŝŽŶ͘


&ŝŐƵƌĞϭϰ͘/ŵĂŐĞƐĚĞŵŝĐƌŽƐĐŽƉŝĞĐŽŶĨŽĐĂůĞƌĞƉƌĠƐĞŶƚĂŶƚĚĞƐĐĞůůƵůĞƐĠƉŝƚŚĠůŝĂůĞƐĐŝůŝĠĞƐ
>ĂƉƌŽƚĠŝŶĞ&dZ͕ůĞƐĐŝůƐǀŝďƌĂƚŝůĞƐĞƚůĞƐŶŽǇĂƵǆƐŽŶƚƌĞƐƉĞĐƚŝǀĞŵĞŶƚŵĂƌƋƵĠƐƉĂƌƵŶĞĨůƵŽƌĞƐĐĞŶĐĞǀĞƌƚĞ͕ƌŽƵŐĞŽƵďůĞƵĞ͘
͘ĞůůƵůĞƐĞǆƉƌŝŵĂŶƚůĞ&dZƐĂƵǀĂŐĞ͕ůŽĐĂůŝƐĠăůĂŵĞŵďƌĂŶĞĂƉŝĐĂůĞ
͘ĞůůƵůĞƐĞǆƉƌŝŵĂŶƚůĞ&dZŵƵƚĠ͕ŚŽŵŽǌǇŐŽƚĞĚĞů&ϱϬϴ͕ƌĞƚĞŶƵĚĂŶƐůĞZ
ǆƚƌĂŝƚĚĞ;,ĞŐĞĚƵƐd͕ϮϬϭϭͿ



dĂďůĞĂƵϯ͘&ƌĠƋƵĞŶĐĞĚĞƐŵƵƚĂƚŝŽŶƐĚƵŐğŶĞ&dZ
^ĞƵůĞƐůĞƐŵƵƚĂƚŝŽŶƐĚŽŶƚůĂĨƌĠƋƵĞŶĐĞĞƐƚƐƵƉĠƌŝĞƵƌĞăϭйĨŝŐƵƌĞŶƚĚĂŶƐĐĞƚĂďůĞĂƵ͘
;ǀĞƌĞĨĨĞƚĂů͕͘ϮϬϭϰͿ

>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϱϭ

Ϯ͘ϰ͘ϰ dƌĂŶƐŵŝƐƐŝŽŶĚĞůĂŵĂůĂĚŝĞ

Ϯ͘ϰ͘ϰ͘ϭ >ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ͕ƵŶĞŵĂůĂĚŝĞĂƵƚŽƐŽŵŝƋƵĞƌĠĐĞƐƐŝǀĞ

>͛EĞƐƚƉƌĠƐĞŶƚĚĂŶƐůĞŶŽǇĂƵĚĞƐĐĞůůƵůĞƐƐŽƵƐĨŽƌŵĞĐŽŵƉĂĐƚĠĞ͗ůĞƐĐŚƌŽŵŽƐŽŵĞƐ;&ŝŐƵƌĞϭϱͿ͘
>͛,ŽŵŵĞ͕ ĚŝƉůŽŢĚĞ͕ ƉŽƐƐğĚĞ ĚĞƵǆ ĞǆĞŵƉůĂŝƌĞƐ ĚĞ ĐŚĂƋƵĞ ĐŚƌŽŵŽƐŽŵĞ͘ ^ĞƵůĞƐ ůĞƐ ĐĞůůƵůĞƐ
ƌĞƉƌŽĚƵĐƚƌŝĐĞƐ͕ŽǀƵůĞƐĞƚƐƉĞƌŵĂƚŽǌŽŢĚĞƐ͕ƐŽŶƚŚĂƉůŽŢĚĞƐ͕ĐĞƋƵŝĐŽŶĚƵŝƚăƌĞĨŽƌŵĞƌůĂĚŝƉůŽŢĚŝĞůŽƌƐ
ĚĞ ůĂ ĨĠĐŽŶĚĂƚŝŽŶ͘ >͛ĞŶĨĂŶƚ ŚĠƌŝƚĞ ĂŝŶƐŝ Ě͛ƵŶ ũĞƵ ĚĞ ĐŚƌŽŵŽƐŽŵĞƐ ƉƌŽǀĞŶĂŶƚ ĚƵ ƉğƌĞ Ğƚ Ě͛ƵŶ ũĞƵ
ƉƌŽǀĞŶĂŶƚĚĞůĂŵğƌĞ͘>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞĞƐƚĂƵƚŽƐŽŵŝƋƵĞƌĠĐĞƐƐŝǀĞ͗ůĞƐĚĞƵǆǀĞƌƐŝŽŶƐĚƵŐğŶĞ&dZ͕
ĂƵƐƐŝ ĂƉƉĞůĠĞƐ ĂůůğůĞƐ͕ ĚŽŝǀĞŶƚ ġƚƌĞ ŵƵƚĠĞƐ ƉŽƵƌ ƋƵĞ ůĂ ŵĂůĂĚŝĞ ƐĞ ĚĠĐůĂƌĞ͘ ŝŶƐŝ͕ ĚĞƵǆ ƉĂƌĞŶƚƐ
ͨƉŽƌƚĞƵƌƐƐĂŝŶƐ͕ͩĐ͛ĞƐƚͲăͲĚŝƌĞĂǇĂŶƚƵŶƐĞƵůĂůůğůĞŵƵƚĠ͕ŽŶƚƵŶĞͨĐŚĂŶĐĞͩƐƵƌϰĚ͛ĂǀŽŝƌƵŶĞŶĨĂŶƚ
ŵĂůĂĚĞ;&ŝŐƵƌĞϭϱͿ͘/ůĨĂƵƚƐĂǀŽŝƌƋƵĞϮŵŝůůŝŽŶƐĚĞĨƌĂŶĕĂŝƐƐŽŶƚƉŽƌƚĞƵƌƐƐĂŝŶƐĞƚƉĞƵǀĞŶƚƚƌĂŶƐŵĞƚƚƌĞ
ůĂŵĂůĂĚŝĞăůĞƵƌƐĞŶĨĂŶƚƐ͘



&ŝŐƵƌĞϭϱ͘dƌĂŶƐŵŝƐƐŝŽŶĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ͕ŵĂůĂĚŝĞĂƵƚŽƐŽŵŝƋƵĞƌĠĐĞƐƐŝǀĞ
͘>ĞƐŐğŶĞƐƐŽŶƚĐŽĚĠƐƉĂƌů͛E͕ĐŽŵƉĂĐƚĠƐŽƵƐĨŽƌŵĞĚĞĐŚƌŽŵŽƐŽŵĞƐĞƚůŽĐĂůŝƐĠĚĂŶƐůĞŶŽǇĂƵĚĞƐĐĞůůƵůĞƐ;ĂĚĂƉƚĠĚĞ
ĐǇƐƚŝĐĨŝďƌŽƐŝƐŵĞĚŝĐŝŶĞ͘ĐŽŵͿ͖͘^ĐŚĠŵĂĞǆƉůŝƋƵĂŶƚůĂƚƌĂŶƐŵŝƐƐŝŽŶĚĞůĂŵĂůĂĚŝĞăƉĂƌƚŝƌĚĞĚĞƵǆƉĂƌĞŶƚƐƉŽƌƚĞƵƌƐĚ͛ƵŶĞ
ŵƵƚĂƚŝŽŶĚƵŐğŶĞ&dZ

Ϯ͘ϰ͘ϰ͘Ϯ >ĂƉĞƌƐŝƐƚĂŶĐĞĚĞƐŵƵƚĂƚŝŽŶƐĚƵŐğŶĞ&dZĚĂŶƐůĞƐƉŽƉƵůĂƚŝŽŶƐ

:ƵƐƋƵ͛ĞŶϭϵϲϱ͕ ůĂŵƵĐŽǀŝƐĐŝĚŽƐĞĠƚĂŝƚ ƵŶĞŵĂůĂĚŝĞƉŽƵƌ ůĂƋƵĞůůĞ ů͛ĞƐƉĠƌĂŶĐĞĚĞ ǀŝĞŶ͛ĠƚĂŝƚ ƋƵĞĚĞ
ϳĂŶƐ͘ ƵƐƐŝ͕ ŝů ĞƐƚ ƐƵƌƉƌĞŶĂŶƚ ĚĞ ĐŽŶƐƚĂƚĞƌ ůĂ ƉĞƌƐŝƐƚĂŶĐĞ ĚĞƐ ŵƵƚĂƚŝŽŶƐ ĚƵ ŐğŶĞ &dZ ĚĂŶƐ ůĞƐ
ƉŽƉƵůĂƚŝŽŶƐ͘ĞĐŝĂĐŽŶĚƵŝƚůĞƐĐŚĞƌĐŚĞƵƌƐăŵĞŶĞƌĚĞƐĠƚƵĚĞƐƉŽƵƌƐĂǀŽŝƌƋƵĞůĂǀĂŶƚĂŐĞƐĠůĞĐƚŝĨĠƚĂŝƚ
ĐŽŶĨĠƌĠĂƵǆƉŽƌƚĞƵƌƐƐĂŝŶƐ͘/ůƐŽŶƚƚŽƵƚĚ͛ĂďŽƌĚĠŵŝƐů͛ŚǇƉŽƚŚğƐĞƐĞůŽŶůĂƋƵĞůůĞƵŶĞŵƵƚĂƚŝŽŶĂƵŶŝǀĞĂƵ
ĚƵ ŐğŶĞ &dZ ĐŽŶĨğƌĞƌĂŝƚ ƵŶĞ ƉƌŽƚĞĐƚŝŽŶ ĐŽŶƚƌĞ ĚĞƐŵĂůĂĚŝĞƐ ĠƉŝĚĠŵŝƋƵĞƐ ĐŽŵŵĞ ůĞ ĐŚŽůĠƌĂ ŽƵ
ĞŶĐŽƌĞůĂĨŝğǀƌĞƚǇƉŚŽŢĚĞ͘ĞƐĠƚƵĚĞƐŽŶƚĞŶĞĨĨĞƚŵŽŶƚƌĠƋƵĞůĞƐďĂĐƚĠƌŝĞƐƌĞƐƉŽŶƐĂďůĞƐĚĞůĂĨŝğǀƌĞ
ƚǇƉŚŽŢĚĞƐŽŶƚ ŝŶĐĂƉĂďůĞƐĚĞƉĠŶĠƚƌĞƌĚĂŶƐ ůĞƐĐĞůůƵůĞƐĚ͛ŝŶĚŝǀŝĚƵƐŚŽŵŽǌǇŐŽƚĞƐ&dZĚĞů&ϱϬϴ͕ĂůŽƌƐ
ƋƵ͛ĞůůĞƐĞŶƚƌĞŶƚĚĞŵĂŶŝğƌĞŵŽĚĠƌĠĞĚĂŶƐ ůĞƐĐĞůůƵůĞƐĚĞƐƉŽƌƚĞƵƌƐƐĂŝŶƐ͕ĞƚŵĂƐƐŝǀĞŵĞŶƚĐŚĞǌ ůĞƐ
ŚŽŵŽǌǇŐŽƚĞƐ&dZǁƚ ;'ĂďƌŝĞů Ğƚ Ăů͕͘ ϭϵϵϯͿ ;WŝĞƌ Ğƚ Ăů͕͘ ϭϵϵϴͿ͘ ĞƉĞŶĚĂŶƚ͕ ĚĞ ƌĠĐĞŶƚĞƐ ĠƚƵĚĞƐ ŽŶƚ
>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϱϮ

ŵŽŶƚƌĠƋƵĞĐĞƚƚĞĞǆƉůŝĐĂƚŝŽŶŶĞƉŽƵǀĂŝƚƉĂƐ͕ăĞůůĞƐĞƵůĞ͕ĞǆƉůŝƋƵĞƌƵŶĞĨƌĠƋƵĞŶĐĞĂƵƐƐŝĠůĞǀĠĞĚĞ
ƉŽƌƚĞƵƌƐƐĂŝŶƐĚĂŶƐůĞƐƉŽƉƵůĂƚŝŽŶƐ͕ĞƐƚŝŵĠĞăϮͲϰйĚĞůĂƉŽƉƵůĂƚŝŽŶŐĠŶĠƌĂůĞŽĐĐŝĚĞŶƚĂůĞ͘/ůƐĞŵďůĞƌĂŝƚ
ŶĠĂŶŵŽŝŶƐ ƋƵ͛ƵŶĞ ƉƌŽƚĞĐƚŝŽŶ ĐŽŶƚƌĞ ůĂ ƚƵďĞƌĐƵůŽƐĞ ůĞ ƉƵŝƐƐĞ ;WŽŽůŵĂŶ ĂŶĚ 'ĂůǀĂŶŝ͕ ϮϬϬϳͿ͘ ĞƚƚĞ
ĚĞƌŶŝğƌĞƐĞƌĂŝƚĚƵĞăƵŶĞƌĠĚƵĐƚŝŽŶĚĞů͛ĂĐƚŝǀŝƚĠĞŶǌǇŵĂƚŝƋƵĞĚĞů͛ĂƌǇůƐƵůĨĂƚĂƐĞ͕ĞŶĐŽƌĞĐŽŶŶƵĞƐŽƵƐ
ůĞ ŶŽŵ ĚĞ EͲĂĐĞƚǇů ŐĂůĂĐƚŽƐĂŵŝŶĞ ϰͲƐƵůĨĂƚĂƐĞ͕ ĚĂŶƐ ůĞƐ ůĞƵĐŽĐǇƚĞƐ ĚĞ ƉĂƚŝĞŶƚƐ ŵƵĐŽǀŝƐĐŝĚŽƐŝƋƵĞƐ
;^ŚĂƌŵĂ Ğƚ Ăů͕͘ ϮϬϭϯͿ͘ ĞƚƚĞ ĞŶǌǇŵĞ ĐŽŶĚŝƚŝŽŶŶĞƌĂŝƚ ůĂ ǀŝƌƵůĞŶĐĞ ĚĞ ůĂ ďĂĐƚĠƌŝĞDǇĐŽďĂĐƚĞƌŝƵŵ
ƚƵďĞƌĐƵůŽƐŝƐ͘WĂƌĂŝůůĞƵƌƐ͕ŝůĞƐƚŝŶƚĠƌĞƐƐĂŶƚĚĞŶŽƚĞƌƋƵĞĚĞƐĚŝĨĨĠƌĞŶĐĞƐĞƚŚŶŝƋƵĞƐĚĂŶƐůĞŵĂŝŶƚŝĞŶĚĞ
ĐĞƌƚĂŝŶĞƐŵƵƚĂƚŝŽŶƐĚƵ&dZƉŽƵƌƌĂŝĞŶƚƐΖĞǆƉůŝƋƵĞƌƉĂƌůĂƉĞƌƐŝƐƚĂŶĐĞĚĞůĂůĂĐƚĂƐĞăůΖąŐĞĂĚƵůƚĞĞƚ
ƵŶĞĂůŝŵĞŶƚĂƚŝŽŶůĂĐƚĠĞĚĂŶƐůĞƐƉŽƉƵůĂƚŝŽŶƐĞƵƌŽƉĠĞŶŶĞƐ͕ĐŽŶƚƌĂŝƌĞŵĞŶƚĂƵǆƉŽƉƵůĂƚŝŽŶƐĂƐŝĂƚŝƋƵĞƐ
;DŽĚŝĂŶŽĞƚĂů͕͘ϮϬϬϳͿ͘ŶŽƵƚƌĞ͕ŝůƐĞŵďůĞƌĂŝƚƋƵĞůĞƐŵƵƚĂƚŝŽŶƐĐŽŶĚƵŝƐĂŶƚăƵŶƉŚĠŶŽƚǇƉĞŵŽĚĠƌĠ
;ΑϮ͘ϰ͘ϲ͘ϭƉϱϯͿƐŽŝĞŶƚĂƐƐŽĐŝĠĞƐăƵŶĞŵĞŝůůĞƵƌĞƚŽůĠƌĂŶĐĞĂƵůĂĐƚŽƐĞ;DĂĚƌǇĞƚĂů͕͘ϮϬϭϭͿ͘

Ϯ͘ϰ͘ϰ͘ϯ ĠƉŝƐƚĂŐĞŶĠŽŶĂƚĂů

>Ğ ĚĠƉŝƐƚĂŐĞ ŶĠŽŶĂƚĂů ĞƐƚ ŐĠŶĠƌĂůŝƐĠ ĞŶ &ƌĂŶĐĞ ĚĞƉƵŝƐ ϮϬϬϮ Ğƚ ƉĞƌŵĞƚ ĂŝŶƐŝ ƵŶ ƐƵŝǀŝ ƉƌĠĐŽĐĞ ĚĞƐ
ƉĂƚŝĞŶƚƐ͕ ĐŽŶƚƌŝďƵĂŶƚ ĚĞŵĂŶŝğƌĞ ƐŝŐŶŝĨŝĐĂƚŝǀĞ ă ů͛ĂƵŐŵĞŶƚĂƚŝŽŶ ĚĞ ů͛ĞƐƉĠƌĂŶĐĞ ĚĞ ǀŝĞ͘ /ů ĐŽŶƐŝƐƚĞ ă
ƌĠĂůŝƐĞƌƵŶĚŽƐĂŐĞĚĞƚƌǇƉƐŝŶĞ ŝŵŵƵŶŽƌĠĂĐƚŝǀĞ;d/ZͿĚĂŶƐ ůĞƐĂŶŐăƋƵĞůƋƵĞƐ ũŽƵƌƐĚĞǀŝĞ͘ŶĞĨĨĞƚ͕
ĐĞƚƚĞƉƌŽƚĠŝŶĞĞƐƚƉůƵƐĂďŽŶĚĂŶƚĞĐŚĞǌ ůĞƐŶŽƵǀĞĂƵͲŶĠƐƉƌĠƐĞŶƚĂŶƚƵŶĞ ŝŶƐƵĨĨŝƐĂŶĐĞƉĂŶĐƌĠĂƚŝƋƵĞ͘
hŶĞƌĞĐŚĞƌĐŚĞĚĞƐŵƵƚĂƚŝŽŶƐůĞƐƉůƵƐĨƌĠƋƵĞŶƚĞƐĚƵŐğŶĞ&dZĞƐƚĞŶƐƵŝƚĞĞĨĨĞĐƚƵĠĞƉŽƵƌĚŝƐƚŝŶŐƵĞƌ
ĐĞƵǆ ƋƵŝ ƐŽŶƚ ĂƚƚĞŝŶƚƐ ƐƉĠĐŝĨŝƋƵĞŵĞŶƚ ĚĞ ůĂ ŵƵĐŽǀŝƐĐŝĚŽƐĞ ;&ŝŐƵƌĞ ϭϲͿ͘ >Ğ ƚĞƐƚ ĚĞ ůĂ ƐƵĞƵƌ͕
ŚŝƐƚŽƌŝƋƵĞŵĞŶƚƌĠĂůŝƐĠƉŽƵƌĚĠƉŝƐƚĞƌůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ;ΑϮ͘ϮƉϰϭͿ͕ĞƐƚƚŽƵũŽƵƌƐƵƚŝůŝƐĠƉŽƵƌĐŽŶĨŝƌŵĞƌ
ůĞĚŝĂŐŶŽƐƚŝĐ͘

&ŝŐƵƌĞϭϲ͘ůŐŽƌŝƚŚŵĞĚƵĚĠƉŝƐƚĂŐĞĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
;,ĂƵƚĞƐƵƚŽƌŝƚĠƐĚĞ^ĂŶƚĠ͕ϮϬϬϵͿ
>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϱϯ

Ϯ͘ϰ͘ϱ 'ĠŶŽƚǇƉĞƐƌĞƐƉŽŶƐĂďůĞƐĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ

>ĞƐŐĠŶŽƚǇƉĞƐůĞƐƉůƵƐĨƌĠƋƵĞŶƚƐĚĂŶƐůĂƉŽƉƵůĂƚŝŽŶŵƵĐŽǀŝƐĐŝĚŽƐŝƋƵĞĨƌĂŶĕĂŝƐĞƐŽŶƚĐŽŶƐƚŝƚƵĠƐĚ͛ĂƵ
ŵŽŝŶƐ ƵŶ ĂůůğůĞ ĚĞů&ϱϬϴ ;dĂďůĞĂƵ ϰͿ͘ >Ğ ŐĠŶŽƚǇƉĞ ŚŽŵŽǌǇŐŽƚĞ ƉŽƵƌ ĐĞƚƚĞ ŵƵƚĂƚŝŽŶ ĞƐƚ ůĞ ƉůƵƐ
ƌĞƉƌĠƐĞŶƚĠ͕ăŚĂƵƚĞƵƌĚĞϰϮ͕ϯй͘/ůĞǆŝƐƚĞƵŶŐƌĂŶĚŶŽŵďƌĞĚĞĐŽŵďŝŶĂŝƐŽŶƐƉŽƐƐŝďůĞƐĚĞƐĚŝĨĨĠƌĞŶƚĞƐ
ŵƵƚĂƚŝŽŶƐĚƵŐğŶĞ&dZ͕ƋƵŝƐŽŶƚƉĂƌĐŽŶƐĠƋƵĞŶƚƉĞƵƌĞƉƌĠƐĞŶƚĠĞƐĚĂŶƐůĂƉŽƉƵůĂƚŝŽŶ͘

dĂďůĞĂƵϰ͘&ƌĠƋƵĞŶĐĞĚĞƐŐĠŶŽƚǇƉĞƐƌĞƐƉŽŶƐĂďůĞƐĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
^ĞƵůƐůĞƐŐĠŶŽƚǇƉĞƐĚ͛ƵŶĞĨƌĠƋƵĞŶĐĞƐƵƉĠƌŝĞƵƌĞăϭйĨŝŐƵƌĞŶƚĚĂŶƐĐĞƚĂďůĞĂƵ͘
͛ĂƉƌğƐ>ĞZĞŐŝƐƚƌĞĨƌĂŶĕĂŝƐĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞϮϬϭϮ

Ϯ͘ϰ͘ϲ WŚĠŶŽƚǇƉĞƐĐĂƌĂĐƚĠƌŝƐƚŝƋƵĞƐĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ

Ϯ͘ϰ͘ϲ͘ϭ ŽƌƌĠůĂƚŝŽŶŐĠŶŽƚǇƉĞͲƉŚĠŶŽƚǇƉĞ

>ĂĨŽŶĐƚŝŽŶŶĂůŝƚĠƌĠƐŝĚƵĞůůĞĚƵĐĂŶĂů&dZĐŽŶĚŝƚŝŽŶŶĞůĂƐĠǀĠƌŝƚĠĚĞůĂŵĂůĂĚŝĞ;ŽŚŶĞƚĂů͕͘ϭϵϵϴͿ͘>ĞƐ
ŐĠŶŽƚǇƉĞƐƉƌĠƐĞŶƚĂŶƚĚĞƵǆŵƵƚĂƚŝŽŶƐĐŽŶĚƵŝƐĂŶƚăů͛ĂďƐĞŶĐĞŽƵůĂƋƵĂƐŝͲĂďƐĞŶĐĞĚĞůĂƉƌŽƚĠŝŶĞ&dZ
ăůĂŵĞŵďƌĂŶĞ;ĐůĂƐƐĞ/͕//Ϳ͕ăů͛ĂůƚĠƌĂƚŝŽŶĚĞƐĂƌĠŐƵůĂƚŝŽŶ;ĐůĂƐƐĞ///Ϳ͕ŽƵăƐŽŶŝŶƐƚĂďŝůŝƚĠ;ĐůĂƐƐĞs/ͿƐŽŶƚ
ŐĠŶĠƌĂůĞŵĞŶƚ ĂƐƐŽĐŝĠƐ ă ƵŶ ƉŚĠŶŽƚǇƉĞ ƐĠǀğƌĞ͘ ĞƵǆ ƋƵŝ ĐŽŶƚŝĞŶŶĞŶƚ ĂƵ ŵŽŝŶƐ ƵŶĞ ŵƵƚĂƚŝŽŶ
ĐŽŶĚƵŝƐĂŶƚ ă ůĂ ƉƌĠƐĞŶĐĞ Ě͛ƵŶĞ ĨĂŝďůĞ ƋƵĂŶƚŝƚĠ ĚĞ ůĂ ƉƌŽƚĠŝŶĞ &dZ ĨŽŶĐƚŝŽŶŶĞůůĞ ă ůĂ ŵĞŵďƌĂŶĞ
;ĐůĂƐƐĞƐ/sĞƚsͿĚŽŶŶĞŶƚƐŽƵǀĞŶƚůŝĞƵăƵŶƉŚĠŶŽƚǇƉĞŵŽĚĠƌĠ;WƌŝĐŬĞƚƚĂŶĚ:ĂŝŶ͕ϮϬϭϯͿ;,ĂĂƌĚƚĞƚĂů͕͘
ϭϵϵϵͿ͘>ĞƉƌŽũĞƚ&dZϮ͕ůŝŶŝĐĂůĂŶĚ&ƵŶĐƚŝŽŶĂůdƌĂŶƐůĂƚŝŽŶŽĨ&dZ͕ĞƐƚƵŶĞďĂƐĞĚĞĚŽŶŶĠĞƐĂĐƚƵĂůŝƐĠĞ
ƚŽƵƐůĞƐĂŶƐ͕ƋƵŝŵĞƚăĚŝƐƉŽƐŝƚŝŽŶĚĞƐĐŽƌƌĠůĂƚŝŽŶƐŐĠŶŽƚǇƉĞͲĨŽŶĐƚŝŽŶĚƵ&dZͲƉŚĠŶŽƚǇƉĞƉŽƵƌƉƌğƐ
ĚĞϮϬϬŵƵƚĂƚŝŽŶƐ͕ĐŽƌƌĞƐƉŽŶĚĂŶƚăĞŶǀŝƌŽŶϵϬйĚĞƐƐŝƚƵĂƚŝŽŶƐĐůŝŶŝƋƵĞƐ;ŚƚƚƉ͗ͬͬǁǁǁ͘ĐĨƚƌϮ͘ŽƌŐͬͿ͘
ĞƉĞŶĚĂŶƚ͕ ůĞ ƌƀůĞĚĞ ů͛ĞŶǀŝƌŽŶŶĞŵĞŶƚĞƐƚăƉƌĞŶĚƌĞĞŶĐŽŶƐŝĚĠƌĂƚŝŽŶ͘ŶĞĨĨĞƚ͕ ůĞƐŵĂŶŝĨĞƐƚĂƚŝŽŶƐ
ĐůŝŶŝƋƵĞƐĞƚ ů͛ĠǀŽůƵƚŝŽŶĚĞ ůĂŵĂůĂĚŝĞ ƐŽŶƚ ƚƌğƐǀĂƌŝĂďůĞƐĚ͛ƵŶƉĂƚŝĞŶƚă ů͛ĂƵƚƌĞ͕Ğƚ ĐĞĐŝŵġŵĞƐŝ ůĞƐ
ƉĂƚŝĞŶƚƐƉƌĠƐĞŶƚĞŶƚůĞƐŵġŵĞƐŵƵƚĂƚŝŽŶƐ͘ĞƐĠƚƵĚĞƐƐŽŶƚĂĐƚƵĞůůĞŵĞŶƚĞŶĐŽƵƌƐƉŽƵƌŝĚĞŶƚŝĨŝĞƌĚĞƐ
ŐğŶĞƐŵŽĚŝĨŝĐĂƚĞƵƌƐĂĨŝŶĚĞƉŽƵǀŽŝƌŵŝĞƵǆƉƌĠĚŝƌĞůĂƐĠǀĠƌŝƚĠĚĞůĂŵĂůĂĚŝĞĞƚĂŝŶƐŝĂĚĂƉƚĞƌůĂƉƌŝƐĞĞŶ
ĐŚĂƌŐĞ;'ĂůůĂƚŝ͕ϮϬϭϰͿ͘

Ϯ͘ϰ͘ϲ͘Ϯ >ĞƐĚŝĨĨĠƌĞŶƚƐŽƌŐĂŶĞƐĂƚƚĞŝŶƚƐ

>ĂƉƌŽƚĠŝŶĞ&dZ͕ĂůƚĠƌĠĞĐŚĞǌůĞƐƉĂƚŝĞŶƚƐĂƚƚĞŝŶƚƐĚĞŵƵĐŽǀŝƐĐŝĚŽƐĞ͕ĞƐƚƐŝƚƵĠĞĂƵŶŝǀĞĂƵĚĞƐĐĞůůƵůĞƐ
ĠƉŝƚŚĠůŝĂůĞƐĚĞů͛ŽƌŐĂŶŝƐŵĞ͘>͛ĠƉŝƚŚĠůŝƵŵĞƐƚƵŶƚŝƐƐƵĚĞͨƌĞǀġƚĞŵĞŶƚͩĞƚĨŽƌŵĞŶŽƚĂŵŵĞŶƚůĂƉĞĂƵ͕
ŵĂŝƐĂƵƐƐŝůĞƐŵƵƋƵĞƵƐĞƐ͕ŽƵĞŶĐŽƌĞůĞƐŐůĂŶĚĞƐ͘>ĂĚĠĨŝĐŝĞŶĐĞĞŶƉƌŽƚĠŝŶĞ&dZƐĞƌĠƉĞƌĐƵƚĞĂŝŶƐŝƐƵƌ
ƉůƵƐŝĞƵƌƐŽƌŐĂŶĞƐ;&ŝŐƵƌĞϭϳͿ͘>ĞŵƵĐƵƐĠƉĂŝƐĞƚǀŝƐƋƵĞƵǆ͕ĐĂƌĂĐƚĠƌŝƐƚŝƋƵĞĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ;ΑϮ͘ϯ͘Ϯ͘ϰ
ƉϰϲͿ͕ŽďƐƚƌƵĞŶŽƚĂŵŵĞŶƚůĞƐĚŝĨĨĠƌĞŶƚƐĐŽŶĚƵŝƚƐ͘
>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϱϰ

ϴϱй ĚĞƐ ƉĂƚŝĞŶƚƐ ƉƌĠƐĞŶƚĞŶƚ ƵŶĞ ŝŶƐƵĨĨŝƐĂŶĐĞ ƉĂŶĐƌĠĂƚŝƋƵĞ ĞǆŽĐƌŝŶĞ͘ >ĞƐ ĞŶǌǇŵĞƐ ƉĂŶĐƌĠĂƚŝƋƵĞƐ͕
ŝŶĚŝƐƉĞŶƐĂďůĞƐăů͛ĂƐƐŝŵŝůĂƚŝŽŶĚĞƐŶƵƚƌŝŵĞŶƚƐ͕ŶĞƐŽŶƚƉůƵƐĚĠǀĞƌƐĠĞƐĚĂŶƐůĞƐŝŶƚĞƐƚŝŶƐ͘ĞĐŝĞŶƚƌĂŠŶĞ
ƵŶĞŵĂůĂďƐŽƌƉƚŝŽŶĚĞƐŐůƵĐŝĚĞƐ͕ĚĞƐŐƌĂŝƐƐĞƐ͕ĞƚĚĞƐƉƌŽƚĠŝŶĞƐ͕ŵĂŝƐĂƵƐƐŝĚĞƐǀŝƚĂŵŝŶĞƐůŝƉŽƐŽůƵďůĞƐ
;͕͕Ğƚ<Ϳ͘ĞůůĞƐͲĐŝƐŽŶƚŶŽƚĂŵŵĞŶƚŝŵƉůŝƋƵĠĞƐĚĂŶƐů͛ŝŵŵƵŶŝƚĠ;ǀŝƚ͕Ϳ͕ůĂĐĂƉĂĐŝƚĠăĚĠƚŽǆŝĨŝĞƌ
ůĞƐƌĂĚŝĐĂƵǆůŝďƌĞƐůŝďĠƌĠƐůŽƌƐĚ͛ŝŶĨĞĐƚŝŽŶƐ;ǀŝƚͿ͕ŽƵĞŶĐŽƌĞůĞŵĠƚĂďŽůŝƐŵĞŽƐƐĞƵǆ;͕<Ϳ͘
ŚĞǌϱйĚĞƐƉĂƚŝĞŶƚƐ͕ůĞƐĐĂŶĂƵǆďŝůŝĂŝƌĞƐƐŽŶƚĠŐĂůĞŵĞŶƚŽďƐƚƌƵĠƐ͕ƉĞƌƚƵƌďĂŶƚůĞĨŽŶĐƚŝŽŶŶĞŵĞŶƚĚƵ
ĨŽŝĞĞƚĚĞůĂĚŝŐĞƐƚŝŽŶ͘ϭϬăϭϱйĚĞƐŶŽƵǀĞĂƵͲŶĠƐƉƌĠƐĞŶƚĞŶƚƵŶŝůĠƵƐŵĠĐŽŶŝĂů͕Đ͛ĞƐƚͲăͲĚŝƌĞƵŶĠƉĂŝƐ
ďŽƵĐŚŽŶƋƵŝŽďƐƚƌƵĞ ůĞƐ ŝŶƚĞƐƚŝŶƐĞƚŶĠĐĞƐƐŝƚĞƵŶĞ ŝŶƚĞƌǀĞŶƚŝŽŶĐŚŝƌƵƌŐŝĐĂůĞ͘ϭϬăϮϬйĚĞƐƉĂƚŝĞŶƚƐ
ƉĞƵǀĞŶƚĠŐĂůĞŵĞŶƚƉƌĠƐĞŶƚĞƌůĞƐǇŶĚƌŽŵĞĚ͛ŽďƐƚƌƵĐƚŝŽŶŝŶƚĞƐƚŝŶĂůĞĚŝƐƚĂůĞ͘
>ĞƐŽƌŐĂŶĞƐƌĞƉƌŽĚƵĐƚĞƵƌƐƐŽŶƚĠŐĂůĞŵĞŶƚĂƚƚĞŝŶƚƐ͗ĐŚĞǌůĞƐŚŽŵŵĞƐ͕ů͛ĂďƐĞŶĐĞĚĞĐĂŶĂƵǆĚĠĨĠƌĞŶƚƐ
ƌĞŶĚƐƚĠƌŝůĞϵϱйĚ͛ĞŶƚƌĞĞƵǆ͕ĐŚĞǌůĞƐĨĞŵŵĞƐ͕ůĂŐůĂŝƌĞĐĞƌǀŝĐĂůĞĞƐƚƉůƵƐĠƉĂŝƐƐĞĞƚƌĞŶĚĚŝĨĨŝĐŝůĞůĞ
ĐŚĞŵŝŶĞŵĞŶƚĚĞƐƐƉĞƌŵĂƚŽǌŽŢĚĞƐ͕ĞŶƚƌĂŠŶĂŶƚƵŶĞŚǇƉŽĨĞƌƚŝůŝƚĠ͘
>ĞͨďĂŝƐĞƌƐĂůĠͩĞƐƚĞǆƉůŝƋƵĠƉĂƌƵŶŵĂƵǀĂŝƐĨŽŶĐƚŝŽŶŶĞŵĞŶƚĚĞƐŐůĂŶĚĞƐƐƵĚŽƌŝƉĂƌĞƐƋƵŝĐŽŶĚƵŝƚă
ƵŶĞƉĞƌƚĞĞǆĐĞƐƐŝǀĞĚĞƐĞůĚĂŶƐůĂƐƵĞƵƌ;§Ϯ͘ϯ͘Ϯ͘ϮƉϰϰĞƚ§Ϯ͘ϯ͘Ϯ͘ϰ͘ϮƉϰϳͿ͘
>͛ąŐĞĚ͛ĂƉƉĂƌŝƚŝŽŶĚĞƐƐǇŵƉƚƀŵĞƐĞƚůĂƐĠǀĠƌŝƚĠĚĞů͛ĠǀŽůƵƚŝŽŶĚĞůĂŵĂůĂĚŝĞƐŽŶƚƚƌğƐĚŝĨĨĠƌĞŶƚƐĚ͛ƵŶ
ƉĂƚŝĞŶƚăů͛ĂƵƚƌĞ͕ĐĞƋƵŝŐĠŶğƌĞƵŶĞŐƌĂŶĚĞĚŝǀĞƌƐŝƚĠĚ͛ĞǆƉƌĞƐƐŝŽŶƐĐůŝŶŝƋƵĞƐ͘WĂƌĂŝůůĞƵƌƐ͕ĂǀĞĐů͛ąŐĞ͕
ĚĞƐ ĐŽŵƉůŝĐĂƚŝŽŶƐŵĠƚĂďŽůŝƋƵĞƐ ĐŽŵŵĞ ůĞ ĚŝĂďğƚĞ͕ ů͛ŽƐƚĠŽƉŽƌŽƐĞ ŽƵ ů͛ŝŶƐƵĨĨŝƐĂŶĐĞ ƌĠŶĂůĞ ƉĞƵǀĞŶƚ
ƐƵƌǀĞŶŝƌ͘ĞƉĞŶĚĂŶƚ͕ů͛ĂƚƚĞŝŶƚĞƌĞƐƉŝƌĂƚŽŝƌĞĐŽŶĚŝƚŝŽŶŶĞŐĠŶĠƌĂůĞŵĞŶƚůĞƉƌŽŶŽƐƚŝĐǀŝƚĂů͘

&ŝŐƵƌĞϭϳ͘>ĞƐĚŝĨĨĠƌĞŶƚƐŽƌŐĂŶĞƐĂƚƚĞŝŶƚƐĐŚĞǌůĞƐƉĂƚŝĞŶƚƐŵƵĐŽǀŝƐĐŝĚŽƐŝƋƵĞƐ

Ϯ͘ϰ͘ϲ͘ϯ >͛ĂƚƚĞŝŶƚĞƌĞƐƉŝƌĂƚŽŝƌĞ

>͛ĠƉŝƚŚĠůŝƵŵ ƌĞƐƉŝƌĂƚŽŝƌĞ Ɛ͛ĠƚĞŶĚ ĚĞƐ ĐĂǀŝƚĠƐ ŶĂƐĂůĞƐ ĂƵǆ ĂůǀĠŽůĞƐ͕ ĞŶ ƉĂƐƐĂŶƚ ƉĂƌ ůĂ ƚƌĂĐŚĠĞ͕ ůĞƐ
ďƌŽŶĐŚĞƐ Ğƚ ůĞƐ ďƌŽŶĐŚŝŽůĞƐ ;&ŝŐƵƌĞ ϭϴͿ͘ ^Ă ĐŽŵƉŽƐŝƚŝŽŶ ĐĞůůƵůĂŝƌĞ ĞƐƚ ĚŝĨĨĠƌĞŶƚĞ ƚŽƵƚ ĂƵ ůŽŶŐ ĚƵ
ƉĂƌĐŽƵƌƐ ĚĞ ů͛Ăŝƌ͘ >ĞƐ ĂůǀĠŽůĞƐ ƐŽŶƚ ĐĂƌĂĐƚĠƌŝƐĠĞƐ ƉĂƌ ƵŶĞ ƉĂƌŽŝ ƚƌğƐ ĨŝŶĞ͕ ƉĞƌŵĞƚƚĂŶƚ ůĞƐ ĠĐŚĂŶŐĞƐ
ŐĂǌĞƵǆĞƚů͛ĂƐƐŝŵŝůĂƚŝŽŶĚĞů͛ŽǆǇŐğŶĞŶĠĐĞƐƐĂŝƌĞăů͛ŽƌŐĂŶŝƐŵĞ͘>͛ĂŝƌĞƐƚƉƵƌŝĨŝĠĞŶĂŵŽŶƚĚĞƐĂůǀĠŽůĞƐ
Ğƚ ĚğƐ ƐŽŶ ĞŶƚƌĠĞ ĚĂŶƐ ůĞ ƚƌĂĐƚƵƐ ƌĞƐƉŝƌĂƚŽŝƌĞ͕ ŐƌąĐĞ ĂƵ ƉŚĠŶŽŵğŶĞ ĚĞ ĐůĂŝƌĂŶĐĞ ŵƵĐŽĐŝůŝĂŝƌĞ͘
ĞĚĞƌŶŝĞƌ ĞƐƚ ĂƐƐƵƌĠ ƉĂƌ ůĞƐ ĐĞůůƵůĞƐ ĐĂůŝĐŝĨŽƌŵĞƐ Ğƚ ůĞƐ ĐĞůůƵůĞƐ ĐŝůŝĠĞƐ͘ >ĞƐ ĐĞůůƵůĞƐ ĐĂůŝĐŝĨŽƌŵĞƐ
>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϱϱ

ƉĂƌƚŝĐŝƉĞŶƚ ă ůĂ ƉƌŽĚƵĐƚŝŽŶ ĚƵŵƵĐƵƐ͕ ƚĂŶĚŝƐ ƋƵĞ ůĞ ďĂƚƚĞŵĞŶƚ ĐŽŽƌĚŽŶŶĠ ĚĞƐ ĐŝůƐ ŐĠŶğƌĞ ƵŶ ĨůƵǆ
ĚŝƌĞĐƚŝŽŶŶĞůƉĞƌŵĞƚƚĂŶƚů͛ĠǀĂĐƵĂƚŝŽŶĚƵŵƵĐƵƐǀĞƌƐůĞĐĂƌƌĞĨŽƵƌĂĠƌŽͲĚŝŐĞƐƚŝĨ;&ŝŐƵƌĞϭϵͿ͘>ĞŵƵĐƵƐ
ĞƐƚƵŶĞƐƵďƐƚĂŶĐĞĐŽŵƉŽƐĠĞăϵϱйĚ͛ĞĂƵĞƚĚ͛ĠůĞĐƚƌŽůǇƚĞƐ͕ŝůĐŽŶƚŝĞŶƚĠŐĂůĞŵĞŶƚĚĞƐƉƌŽƚĠĂƐĞƐĞƚĂŶƚŝͲ
ƉƌŽƚĠĂƐĞƐ͕ ĚĞƐ ŽǆǇĚĂŶƚƐ Ğƚ ĂŶƚŝͲŽǆǇĚĂŶƚƐ͕ ĚĞƐ ĂŶƚŝĐŽƌƉƐ Ğƚ ĚĞƐ ĂŶƚŝďŝŽƚŝƋƵĞƐ ;tŝŶĞ͕ ϭϵϵϵͿ ƋƵŝ
ƉĞƌŵĞƚƚĞŶƚĚ͛ŝŶĂĐƚŝǀĞƌŽƵĚĞĚĠƚƌƵŝƌĞůĞƐĂŐĞŶƚƐƉĂƚŚŽŐğŶĞƐŝŶŚĂůĠƐ͘


&ŝŐƵƌĞϭϴ͘^ĐŚĠŵĂŐĠŶĠƌĂůĚƵƚƌĂĐƚƵƐƌĞƐƉŝƌĂƚŽŝƌĞ


&ŝŐƵƌĞϭϵ͘ƉŝƚŚĞůŝĂŐůĂŶĚƵůĂŝƌĞĞƚĚĞƐƵƌĨĂĐĞ
͘ĐŚĞǌůĞƐƵũĞƚƐĂŝŶ͖͘ĐŚĞǌůĞƉĂƚŝĞŶƚŵƵĐŽǀŝƐĐŝĚŽƐŝƋƵĞ
ĚĂƉƚĠĚĞ;ZĞĞǀĞƐĞƚĂů͕͘ϮϬϭϮͿĞƚ;<ƵŶǌĞůŵĂŶŶ͕ϮϬϬϭͿ

>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϱϲ

ŚĞǌůĞƐƉĂƚŝĞŶƚƐĂƚƚĞŝŶƚƐĚĞŵƵĐŽǀŝƐĐŝĚŽƐĞ͕ůĞŵƵĐƵƐŶ͛ĞƐƚƉĂƐƐƵĨĨŝƐĂŵŵĞŶƚŚǇĚƌĂƚĠ͕ĐĞƋƵŝůĞƌĞŶĚ
ĠƉĂŝƐ Ğƚ ǀŝƐƋƵĞƵǆ͘ /ů ĞƐƚ ĂůŽƌƐ ĚŝĨĨŝĐŝůĞŵĞŶƚ ĠǀĂĐƵĠ ƉĂƌ ůĞƐ ĐŝůƐ ǀŝďƌĂƚŝůĞƐ ;&ŝŐƵƌĞ ϭϵ Ϳ͘ ĞĐŝ Ă ĚĞƵǆ
ĐŽŶƐĠƋƵĞŶĐĞƐŵĂũĞƵƌĞƐ͗ů͛ŽďƐƚƌƵĐƚŝŽŶƉĂƌƚŝĞůůĞŽƵƚŽƚĂůĞĚĞƐďƌŽŶĐŚŝŽůĞƐ͕ƌĞŶĚĂŶƚĚŝĨĨŝĐŝůĞůĞƉĂƐƐĂŐĞ
ĚĞů͛Ăŝƌ͕ĞƚůĂĐŽůŽŶŝƐĂƚŝŽŶĚĞƐƉŽƵŵŽŶƐƉĂƌůĞƐďĂĐƚĠƌŝĞƐŽƉƉŽƌƚƵŶŝƐƚĞƐ͕ĐŽŵŵĞ^ƚĂƉŚǇůŽĐŽĐĐƵƐĂƵƌĞƵƐ
ŽƵĞŶĐŽƌĞWƐĞƵĚŽŵŽŶĂƐĂĞƌƵŐŝŶŽƐĂ͘ŶŽƵƚƌĞ͕ƵŶĞĚĞŶƐŝƚĠďĂĐƚĠƌŝĞŶŶĞƚƌŽƉŝŵƉŽƌƚĂŶƚĞĞŶŐĞŶĚƌĞůĂ
ĨŽƌŵĂƚŝŽŶĚĞďŝŽĨŝůŵƐ;,ŽŝďǇĞƚĂů͕͘ϮϬϭϭͿ͕ƉĂƌƚŝĐƵůŝğƌĞŵĞŶƚƌĠƐŝƐƚĂŶƚƐĂƵǆĂŶƚŝďŝŽƚŝƋƵĞƐĂŝŶƐŝƋƵ͛ăůĂ
ƉŚĂŐŽĐǇƚŽƐĞ͘ ĞƚƚĞ ĐŽůŽŶŝƐĂƚŝŽŶ͕ ƉĂƌ ĂŝůůĞƵƌƐ ĨĂǀŽƌŝƐĠĞ ƉĂƌ ůĂ ĚŝŵŝŶƵƚŝŽŶ ĚĞƐ ƉƌŽƉƌŝĠƚĠƐ
ĂŶƚŝďĂĐƚĠƌŝĞŶŶĞƐ ĚƵŵƵĐƵƐ ĚĞƐ ƉĂƚŝĞŶƚƐ ;ΑϮ͘ϯ͘Ϯ͘ϰ͘ϭ ƉϰϳͿ͕ ĞŶŐĞŶĚƌĞ ƵŶĞ ŝŶĨůĂŵŵĂƚŝŽŶ ƉƵůŵŽŶĂŝƌĞ
ĐŚƌŽŶŝƋƵĞ͘>ĞƐƉŽůǇŶƵĐůĠĂŝƌĞƐŶĞƵƚƌŽƉŚŝůĞƐ͕ƌĞĐƌƵƚĠƐŚĂďŝƚƵĞůůĞŵĞŶƚƐƵƌůĞƐŝƚĞĚ͛ƵŶĞŝŶĨĞĐƚŝŽŶƉŽƵƌ
ĐŽŶƚƌŝďƵĞƌăƐŽŶĠƌĂĚŝĐĂƚŝŽŶ͕ƐŽŶƚŝĐŝŝŶĐĂƉĂďůĞƐĚĞũŽƵĞƌůĞƵƌƌƀůĞ͘ů͛ŝŶǀĞƌƐĞ͕ůĞƵƌƐĨŝůĞƚƐĚ͛EƵƚŝůŝƐĠƐ
ƉŽƵƌĞŵƉƌŝƐŽŶŶĞƌůĞƐďĂĐƚĠƌŝĞƐ͕ĂƵƐƐŝĂƉƉĞůĠƐEdƉŽƵƌEĞƵƚƌŽƉŚŝůǆƚƌĂĐĞůůƵůĂƌdƌĂƉ͕ĂƵŐŵĞŶƚĞŶƚůĂ
ǀŝƐĐŽƐŝƚĠĚƵŵƵĐƵƐ͘ŶŽƵƚƌĞ͕ƵŶĞǆĐğƐĚĞƉƌŽĚƵĐƚŝŽŶĚĞƌĂĚŝĐĂƵǆůŝďƌĞƐĞƚĚĞƐĠĐƌĠƚŝŽŶĚĞƉƌŽƚĠĂƐĞƐ
ĞŶƚƌĂŠŶĞƵŶĚĠƐĠƋƵŝůŝďƌĞƉƌŽƚĠĂƐĞƐͬĂŶƚŝͲƉƌŽƚĠĂƐĞƐ͕ŚĂƵƚĞŵĞŶƚĚĠůĠƚğƌĞƉŽƵƌůĞƚŝƐƐƵƌĞƐƉŝƌĂƚŽŝƌĞ͕Ğƚ
ĐŽŶĚƵŝƚƉƌŽŐƌĞƐƐŝǀĞŵĞŶƚăƐĂĚĠŐƌĂĚĂƚŝŽŶ͘>ĂƌĠŐĠŶĠƌĂƚŝŽŶĚĞƐĠƉŝƚŚĠůŝĂƐĞŵďůĞĠŐĂůĞŵĞŶƚƉĞƌƚƵƌďĠĞ͕
ĐŽŶĚƵŝƐĂŶƚ ă ůĞƵƌ ƌĞŵŽĚĞůĂŐĞ Ğƚ ă ůĂ ĚŝŵŝŶƵƚŝŽŶ ĚĞ ůĂ ƉƌŽƉŽƌƚŝŽŶ ĚĞ ĐĞůůƵůĞƐ ĐŝůŝĠĞƐ͘ >͛ĂƚƚĞŝŶƚĞ
ƉƵůŵŽŶĂŝƌĞ ĐŽŶƐƚŝƚƵĞ ĂŝŶƐŝ ƵŶĞ ƐƵĐĐĞƐƐŝŽŶ Ě͛ĠǀĠŶĞŵĞŶƚƐ ;&ŝŐƵƌĞ ϮϬͿ ƋƵŝ ĨŽŶƚ ƚŽƵƐ ů͛ŽďũĞƚ Ě͛ƵŶĞ
ƌĞĐŚĞƌĐŚĞĂĐƚŝǀĞ͘

&ŝŐƵƌĞϮϬ͘ŽŶƐĠƋƵĞŶĐĞƐƉŚĠŶŽƚǇƉŝƋƵĞƐĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞĂƵŶŝǀĞĂƵƌĞƐƉŝƌĂƚŽŝƌĞ

Ϯ͘ϱ >ĞƐƚƌĂŝƚĞŵĞŶƚƐĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ

Ϯ͘ϱ͘ϭ >ĂͨƉŝƉĞůŝŶĞͩ

>ĂͨƉŝƉĞůŝŶĞͩĚƌĞƐƐĞůĂůŝƐƚĞĚĞƐƚƌĂŝƚĞŵĞŶƚƐĞƚĚĞƐĂƉƉƌŽĐŚĞƐƚŚĠƌĂƉĞƵƚŝƋƵĞƐĂĐƚƵĞůůĞŵĞŶƚĞŶĞƐƐĂŝ
ĐůŝŶŝƋƵĞŽƵĚĠũăĚŝƐƉŽŶŝďůĞƐĂƵƉƌğƐĚĞƐƉĂƚŝĞŶƚƐ ;&ŝŐƵƌĞϮϭͿ͘ůůĞĞƐƚŵŝƐĞă ũŽƵƌ ƌĠŐƵůŝğƌĞŵĞŶƚƉĂƌ
ů͛ĂƐƐŽĐŝĂƚŝŽŶĂŵĠƌŝĐĂŝŶĞĚĞůƵƚƚĞĐŽŶƚƌĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞǇƐƚŝĐ&ŝďƌŽƐŝƐ&ŽƵŶĚĂƚŝŽŶŽƵ&&͘

>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϱϳ


&ŝŐƵƌĞϮϭ͘ǆƚƌĂŝƚĚĞůĂͨƉŝƉĞůŝŶĞͩĐƌĠĠĞƉĂƌůĂ&&;ŽĐƚŽďƌĞϮϬϭϱͿ
͛ĂƉƌğƐŚƚƚƉ͗ͬͬǁǁǁ͘ĐĨĨ͘ŽƌŐͬƌĞƐĞĂƌĐŚͬƌƵŐĞǀĞůŽƉŵĞŶƚWŝƉĞůŝŶĞͬ

Ϯ͘ϱ͘Ϯ >ĞƐƚƌĂŝƚĞŵĞŶƚƐĂĐƚƵĞůƐ

>ĞƐ ƚƌĂŝƚĞŵĞŶƚƐ ĂĐƚƵĞůƐ ǀŝƐĞŶƚ ĞƐƐĞŶƚŝĞůůĞŵĞŶƚ ůĞƐ ƐǇŵƉƚƀŵĞƐ ĚĞƐ ĚĞƵǆ ĂƚƚĞŝŶƚĞƐ ǀŝƚĂůĞƐ ĚĞ ůĂ
ŵƵĐŽǀŝƐĐŝĚŽƐĞ͗ƌĞƐƉŝƌĂƚŽŝƌĞĞƚĚŝŐĞƐƚŝǀĞ͘'ƌąĐĞăƵŶĞĂůŝŵĞŶƚĂƚŝŽŶĠƋƵŝůŝďƌĠĞ͕ŚǇƉĞƌĐĂůŽƌŝƋƵĞ͕ƌŝĐŚĞ
ĞŶƐĞůĞƚ ĐŽŵƉůĠŵĞŶƚĠĞƉĂƌĚĞƐǀŝƚĂŵŝŶĞƐĞƚĚĞƐĞǆƚƌĂŝƚƐƉĂŶĐƌĠĂƚŝƋƵĞƐŐĂƐƚƌŽƌĠƐŝƐƚĂŶƚƐ ;ƌĠŽŶ®Ϳ͕
ů͛ŝŶƐƵĨĨŝƐĂŶĐĞ ĚŝŐĞƐƚŝǀĞ ĞƐƚ ĐŽŵƉĞŶƐĠĞ ;§Ϯ͘ϰ͘ϲ͘Ϯ ƉϱϯͿ͘ /ů ĞƐƚ ƚƌğƐ ŝŵƉŽƌƚĂŶƚ Ě͛ĂǀŽŝƌ ƵŶ ďŽŶ ĂƉƉŽƌƚ
ĐĂůŽƌŝƋƵĞƉŽƵƌĨŽƵƌŶŝƌů͛ĠŶĞƌŐŝĞŶĠĐĞƐƐĂŝƌĞăůĂƌĞƐƉŝƌĂƚŝŽŶŵĂŝƐĂƵƐƐŝăůĂůƵƚƚĞĐŽŶƚƌĞůĞƐƉĂƚŚŽŐğŶĞƐ͘
>ŽƌƐƋƵĞ ů͛ĠƚĂƚ ƌĞƐƉŝƌĂƚŽŝƌĞ Ɛ͛ĂŐŐƌĂǀĞ͕ ůĞƐ ŵĠĚĞĐŝŶƐ ŽŶƚ ƌĞĐŽƵƌƐ ă ĚĞƐ ĐŽŵƉůĠŵĞŶƚƐ ŶƵƚƌŝƚŝŽŶŶĞůƐ
ĂĚŵŝŶŝƐƚƌĠƐ ƉĂƌ ǀŽŝĞ ŽƌĂůĞ ŽƵ ƉĂƌ ŶƵƚƌŝƚŝŽŶ ĞŶƚĠƌĂůĞ ŐƌąĐĞ ă ƵŶĞ ƐŽŶĚĞ ŶĂƐŽŐĂƐƚƌŝƋƵĞ ŽƵ ƵŶĞ
ŐĂƐƚƌŽƐƚŽŵŝĞ͘
>͛ĂƚƚĞŝŶƚĞ ƌĞƐƉŝƌĂƚŽŝƌĞ ĞƐƚ ƚƌĂŝƚĠĞ ƋƵŽƚŝĚŝĞŶŶĞŵĞŶƚ ƉĂƌ ĚĞƐ ƐĠĂŶĐĞƐ ĚĞ ŬŝŶĠƐŝƚŚĠƌĂƉŝĞ ƌĞƐƉŝƌĂƚŽŝƌĞ͕
ĂŝĚĠĞƉĂƌůĞƐĂĐƚŝǀŝƚĠƐƐƉŽƌƚŝǀĞƐ͕ĞƚƉĂƌĚĞƐĂĠƌŽƐŽůƐĚĞĨůƵŝĚŝĨŝĂŶƚƐďƌŽŶĐŚŝƋƵĞƐŽƵĚ͛ĂŶƚŝďŝŽƚŝƋƵĞƐ͘>Ğ
ĚƌĂŝŶĂŐĞďƌŽŶĐŚŝƋƵĞƉĞƌŵĞƚĚĞǀĞŶƚŝůĞƌůĞƉŽƵŵŽŶĞƚĚ͛ĠǀĂĐƵĞƌůĞŵƵĐƵƐ͕ĂĨŝŶĚ͛ĂŝĚĞƌůĞƐĐŝůƐǀŝďƌĂƚŝůĞƐ
ƉĞƵ ĞĨĨŝĐĂĐĞƐ͘ ŽŵŵĞƌĐŝĂůŝƐĠ ĞŶ &ƌĂŶĐĞ ĞŶ ϭϵϵϰ͕ ůĞ ƉƌĞŵŝĞƌ ŵĠĚŝĐĂŵĞŶƚ ƐƉĠĐŝĨŝƋƵĞ ĚĞ ůĂ
ŵƵĐŽǀŝƐĐŝĚŽƐĞĞƐƚƵŶ ĨůƵŝĚŝĨŝĂŶƚďƌŽŶĐŚŝƋƵĞĐŽŶŶƵƐŽƵƐ ůĞŶŽŵĚĞƌŚEƐĞ ;WƵůŵŽǌǇŵĞ®Ϳ͘ /ů Ɛ͛ĂŐŝƚ
Ě͛ƵŶĞ EĂƐĞ ƌĞĐŽŵďŝŶĂŶƚĞ ŚƵŵĂŝŶĞ ƋƵŝ ĚĠŐƌĂĚĞ ů͛E ĞǆƚƌĂĐĞůůƵůĂŝƌĞ ;§Ϯ͘ϰ͘ϲ͘ϯ ƉϱϰͿ͘ WĂƌŵŝ ůĞƐ
ĨůƵŝĚŝĨŝĂŶƚƐďƌŽŶĐŚŝƋƵĞƐ͕ŝůĞǆŝƐƚĞĠŐĂůĞŵĞŶƚůĞƐĠƌƵŵƐĂůĠŚǇƉĞƌƚŽŶŝƋƵĞ͕ƋƵŝĐƌĠĞƵŶĂƉƉĞůĚ͛ĞĂƵŚŽƌƐ
ĚĞ ůĂĐĞůůƵůĞĞƚ ƌĠŚǇĚƌĂƚĞĂŝŶƐŝ ůĞŵƵĐƵƐ͘>ĞƐĂŶƚŝďŝŽƚŝƋƵĞƐ ŝŶŚĂůĠƐ͕ ƚŽďƌĂŵǇĐŝŶĞ ;dŽďŝ®ͿĞƚĐŽůŝƐƚŝŶĞ
;ŽůǇŵŝĐŝŶĞ®ͿƉĞƌŵĞƚƚĞŶƚƵŶĞĂĐƚŝŽŶŝŶƐŝƚƵĂƵŶŝǀĞĂƵĚƵƐŝƚĞĚĞů͛ŝŶĨĞĐƚŝŽŶĞƚƐŽŶƚŵŽŝŶƐƚŽǆŝƋƵĞƐƋƵĞ
ůĞƐĂŶƚŝďŝŽƚŝƋƵĞƐĂĚŵŝŶŝƐƚƌĠƐƉĂƌǀŽŝĞƉĂƌĞŶƚĠƌĂůĞ͘dŽƵƚĞĨŽŝƐ͕ ůŽƌƐƋƵĞ ů͛ĠƚĂƚƌĞƐƉŝƌĂƚŽŝƌĞƐĞĚĠŐƌĂĚĞ͕
ĚĞƐĐƵƌĞƐĚ͛ĂŶƚŝďŝŽƚŝƋƵĞƐŝŶƚƌĂǀĞŝŶĞƵƐĞƐƐŽŶƚŶĠĐĞƐƐĂŝƌĞƐ͘ƵŶƐƚĂĚĞƉůƵƐĂǀĂŶĐĠĚĞůĂŵĂůĂĚŝĞ͕ůĞƐ
ƉĂƚŝĞŶƚƐƉĞƵǀĞŶƚĂǀŽŝƌƌĞĐŽƵƌƐăů͛ŽǆǇŐĠŶŽƚŚĠƌĂƉŝĞ͕ŽƵĞŶĐŽƌĞăůĂƚƌĂŶƐƉůĂŶƚĂƚŝŽŶƉƵůŵŽŶĂŝƌĞ͘
WƌŝƐ ĚĂŶƐ ůĞƵƌ ŐůŽďĂůŝƚĠ͕ ĐĞƐ ƚƌĂŝƚĞŵĞŶƚƐ ƐŽŶƚ ůŽƵƌĚƐ͕ ĐĞ ƋƵŝ ƉŽƵƌƌĂŝƚ ĞǆƉůŝƋƵĞƌ ƵŶĞ ĂĚŚĠƐŝŽŶ
ƚŚĠƌĂƉĞƵƚŝƋƵĞ Ğƚ ƵŶĞ ŽďƐĞƌǀĂŶĐĞ ŶŽŶ ŽƉƚŝŵĂůĞ͕ ĠǀĂůƵĠĞ ă ϱϬй͕ ĂůůĂŶƚ ĚĞ ϯϬ ă ϳϬй ƐĞůŽŶ ůĞƐ
ƚƌĂŝƚĞŵĞŶƚƐ͘ĞƐƌĞĐŚĞƌĐŚĞƐǀŝƐĞŶƚĠŐĂůĞŵĞŶƚăĂŵĠůŝŽƌĞƌůĞĐŽŶĚŝƚŝŽŶŶĞŵĞŶƚĚĞƐŵĠĚŝĐĂŵĞŶƚƐĚĞ
ŵĂŶŝğƌĞ ă ĂƵŐŵĞŶƚĞƌ ůĞƵƌ ĨĂĐŝůŝƚĠ ĚĞ ƉƌŝƐĞ Ğƚ ĚŽŶĐ ůĞƵƌ ĞĨĨŝĐĂĐŝƚĠ͘ >Ă ƌĠĚƵĐƚŝŽŶ ĚƵ ƚĞŵƉƐ ĚĞ
>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϱϴ

ŶĠďƵůŝƐĂƚŝŽŶ͕ů͛ŽƉƚŝŵŝƐĂƚŝŽŶĚĞƐĂƉƉĂƌĞŝůƐĂŝŶƐŝƋƵĞůĂĚŝƐƉŽŶŝďŝůŝƚĠĚĞƉƵŝƐƉĞƵĚĞƐĠƋƵŝǀĂůĞŶƚƐĂĠƌŽƐŽůƐ
ĞŶƉŽƵĚƌĞ;dŽďŝWŽĚŚĂůĞƌ®ĞƚŽůŽďƌĞĂƚŚĞ®ͿĞŶƐŽŶƚĚĞƐĞǆĞŵƉůĞƐ͘

Ϯ͘ϱ͘ϯ >ĞƐƚƌĂŝƚĞŵĞŶƚƐĞŶĐŽƵƌƐĚĞƌĞĐŚĞƌĐŚĞ

Ϯ͘ϱ͘ϯ͘ϭ /ŶƚƌŽĚƵĐƚŝŽŶ

>ĂƌĞĐŚĞƌĐŚĞĞƐƚƵŶĐŽŶƚŝŶƵƵŵƋƵŝǀĂĚĞůĂƌĞĐŚĞƌĐŚĞĨŽŶĚĂŵĞŶƚĂůĞăůĂƌĞĐŚĞƌĐŚĞĐůŝŶŝƋƵĞ͕ĞŶƉĂƐƐĂŶƚ
ƉĂƌ ůĂƌĞĐŚĞƌĐŚĞƚƌĂŶƐůĂƚŝŽŶŶĞůůĞ͘>ĞƐƚŚĠŵĂƚŝƋƵĞƐĚĞƌĞĐŚĞƌĐŚĞ ůŝĠĞƐă ůĂŵƵĐŽǀŝƐĐŝĚŽƐĞƐŽŶƚĂƵƐƐŝ
ŶŽŵďƌĞƵƐĞƐ ƋƵĞ ůĞƐ ĐĂƵƐĞƐ Ğƚ ĐŽŶƐĠƋƵĞŶĐĞƐ ĚĞ ĐĞƚƚĞŵĂůĂĚŝĞ͘ ůůĞƐ ĐŽŶĐĞƌŶĞŶƚ ůĞ ƚƌĂŝƚĞŵĞŶƚ ĚĞ
ů͛ŽƌŝŐŝŶĞĚĞůĂŵĂůĂĚŝĞĂǀĞĐůĂƚŚĠƌĂƉŝĞŐĠŶŝƋƵĞ͕ƉƌŽƚĠŝƋƵĞŽƵĞŶĐŽƌĞĐĞůůƵůĂŝƌĞ͕ŵĂŝƐĂƵƐƐŝůĞƚƌĂŝƚĞŵĞŶƚ
ĚĞƐĐŽŶƐĠƋƵĞŶĐĞƐĂǀĞĐĚĞƐĠƚƵĚĞƐĐŽŶĐĞƌŶĂŶƚůĞƐŝŶĨĞĐƚŝŽŶƐŽƵĞŶĐŽƌĞů͛ŝŶĨůĂŵŵĂƚŝŽŶ;&ŝŐƵƌĞϮϮͿ͘ĞƐ
ƌĞĐŚĞƌĐŚĞƐƐŽŶƚĠŐĂůĞŵĞŶƚĞŶĐŽƵƌƐĂĨŝŶĚ͛ĂŵĠůŝŽƌĞƌůĂĐŽŵƉƌĠŚĞŶƐŝŽŶĚĞůĂŵĂůĂĚŝĞ͕ŵĂŝƐĂƵƐƐŝůĞƐ
ŵĠƚŚŽĚĞƐ ĚĞ ƚƌĂŶƐƉůĂŶƚĂƚŝŽŶ Ě͛ŽƌŐĂŶĞ͘ >Ă ƉƌŝŶĐŝƉĂůĞ ĐĂƵƐĞ ĚĞ ŵŽƌƚĂůŝƚĠ Ğƚ ĚĞ ŵŽƌďŝĚŝƚĠ ĠƚĂŶƚ
ů͛ĂƚƚĞŝŶƚĞďƌŽŶĐŚŽͲƉƵůŵŽŶĂŝƌĞ͕ĚĞŶŽŵďƌĞƵƐĞƐƌĞĐŚĞƌĐŚĞƐƐĞĨŽĐĂůŝƐĞŶƚƐƵƌĐĞƚĂƐƉĞĐƚ͕ĞƚĐ͛ĞƐƚĂƵƐƐŝůĂ
ƌĂŝƐŽŶƉŽƵƌůĂƋƵĞůůĞŶŽƵƐƵƚŝůŝƐŽŶƐĚĂŶƐĐĞƚƌĂǀĂŝůĚĞƐĐĞůůƵůĞƐĚ͛ŽƌŝŐŝŶĞƉƵůŵŽŶĂŝƌĞ͘


&ŝŐƵƌĞϮϮ͘>ĞƐƌĞĐŚĞƌĐŚĞƐƐŽŶƚƉůƵƌŝĚŝƐĐŝƉůŝŶĂŝƌĞƐ
ĞƚĂǆĠĞƐƐƵƌů͛ŽƌŝŐŝŶĞĞƚůĞƐĐŽŶƐĠƋƵĞŶĐĞƐƉŚĠŶŽƚǇƉŝƋƵĞƐĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ĚĂƉƚĠĚĞZŽĐŚĞ

Ϯ͘ϱ͘ϯ͘Ϯ dƌĂŝƚĞŵĞŶƚƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ

ĞŶŽŵďƌĞƵƐĞƐƌĞĐŚĞƌĐŚĞƐƐŽŶƚĂĐƚƵĞůůĞŵĞŶƚĞŶĐŽƵƌƐĐŽŶĐĞƌŶĂŶƚůĞƐƚƌĂŝƚĞŵĞŶƚƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ͕ă
ƐĂǀŽŝƌů͛ŽďƐƚƌƵĐƚŝŽŶ͕ů͛ŝŶĨĞĐƚŝŽŶŽƵĞŶĐŽƌĞů͛ŝŶĨůĂŵŵĂƚŝŽŶ͘^͛ŝůƐƚƌĂŝƚĞŶƚůĞƐƐǇŵƉƚƀŵĞƐĞƚŶŽŶů͛ŽƌŝŐŝŶĞ
ĚĞ ůĂ ŵĂůĂĚŝĞ͕ ŝůƐ Ŷ͛ĞŶ ĚĞŵĞƵƌĞŶƚ ƉĂƐ ŵŽŝŶƐ ĞƐƐĞŶƚŝĞůƐ ĂƵ ŵĂŝŶƚŝĞŶ ĚƵ ĐĂƉŝƚĂů ƌĞƐƉŝƌĂƚŽŝƌĞ͘ >ĞƐ
ĞǆĞŵƉůĞƐĚĞƚƌĂŝƚĞŵĞŶƚƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐĞŶĐŽƵƌƐĚĞƌĞĐŚĞƌĐŚĞĐŝƚĠƐĐŝͲĂƉƌğƐƐŽŶƚŶŽŶĞǆŚĂƵƐƚŝĨƐ͕ŵĂŝƐ
ŝůůƵƐƚƌĞŶƚůĂĚŝǀĞƌƐŝƚĠĚĞƐĂƉƉƌŽĐŚĞƐƚŚĠƌĂƉĞƵƚŝƋƵĞƐĞŶǀŝƐĂŐĠĞƐ͘

Ϯ͘ϱ͘ϯ͘Ϯ͘ϭ DĞǀĞŽů

ĞƐ ƚƌĂǀĂƵǆ ŽŶƚ ƉƌĠĐĠĚĞŵŵĞŶƚ ŵŽŶƚƌĠ ƋƵĞ ůĂ ůĂĐƚŽĨĞƌƌŝŶĞ Ğƚ ů͛ŚǇƉŽƚŚŝŽĐǇĂŶŝƚĞ ;K^EͲͿ
;§Ϯ͘ϯ͘Ϯ͘ϰ͘ϭƉϰϳͿ ƐŽŶƚ ĚĠĨŝĐŝĞŶƚĞƐ ĐŚĞǌ ůĞƐ ƉĂƚŝĞŶƚƐ ĂƚƚĞŝŶƚƐ ĚĞŵƵĐŽǀŝƐĐŝĚŽƐĞ ;ŚŝůĚĞƌƐ Ğƚ Ăů͕͘ ϮϬϬϳͿ
;DŽƐŬǁĂĞƚĂů͕͘ϮϬϬϳͿ;ŽŶŶĞƌĞƚĂů͕͘ϮϬϬϳͿ;ZŽŐĂŶĞƚĂů͕͘ϮϬϬϰͿ͘>ĂƐŽĐŝĠƚĠůĂǆŝĂĂĂŝŶƐŝĐŽŵďŝŶĠĐĞƐ
ĚĞƵǆŵŽůĠĐƵůĞƐĂŶƚŝďĂĐƚĠƌŝĞŶŶĞƐƉŽƵƌĚŽŶŶĞƌůĞĐĂŶĚŝĚĂƚŵĠĚŝĐĂŵĞŶƚDĞǀĞŽů;&ŝŐƵƌĞϮϯͿ͕ƋƵŝĂĠƚĠ
>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϱϵ

ƚĞƐƚĠ ŝŶ ǀŝƚƌŽ ĂǀĞĐ ƐƵĐĐğƐ ƐƵƌ ĚŝĨĨĠƌĞŶƚĞƐ ƐŽƵĐŚĞƐ͕ ƚĞůůĞƐ ƋƵĞWƐĞƵĚŽŵŽŶĂƐ ĂĞƌƵŐŝŶŽƐĂ͕ŵĂŝƐ ĂƵƐƐŝ
ƵƌŬŽůĚĞƌŝĂ ĐĞƉĂĐŝĂ͘ ĞƐ ĞƐƐĂŝƐ ĐůŝŶŝƋƵĞƐ ƐŽŶƚ ĂĐƚƵĞůůĞŵĞŶƚ ĞŶ ĐŽƵƌƐ ĚĂŶƐ ůĞ ďƵƚ Ě͛ŽďƚĞŶŝƌ ƵŶĞ
ĂƵƚŽƌŝƐĂƚŝŽŶĚĞŵŝƐĞƐƵƌůĞŵĂƌĐŚĠ͘

&ŝŐƵƌĞϮϯ͘ĐƚŝŽŶĚƵDĞǀĞŽůƐƵƌůĞƐďŝŽĨŝůŵƐ
ŚƚƚƉ͗ͬͬǁǁǁ͘ŵĞǀĞŽů͘ĞƵͬ

Ϯ͘ϱ͘ϯ͘Ϯ͘Ϯ ĂĐƚĠƌŝŽƉŚĂŐĞƐ

>ĞƐďĂĐƚĠƌŝŽƉŚĂŐĞƐ͕ǀŝƌƵƐĚĞƐďĂĐƚĠƌŝĞƐ͕ƐŽŶƚŶĂƚƵƌĞůůĞŵĞŶƚƉƌĠƐĞŶƚƐĚĂŶƐů͛ĞŶǀŝƌŽŶŶĞŵĞŶƚ͘ŽŵŵĞ
ƚŽƵƐůĞƐǀŝƌƵƐ͕ŝůƐƵƚŝůŝƐĞŶƚůĂŵĂĐŚŝŶĞƌŝĞĚĞůĞƵƌŚƀƚĞăůĞƵƌƉƌŽĨŝƚ͕ĚĞŵĂŶŝğƌĞăƉƌŽĚƵŝƌĞĚĞŶŽƵǀĞĂƵǆ
ƉŚĂŐĞƐ͕ĞŶƚƌĂŠŶĂŶƚƌĂƉŝĚĞŵĞŶƚů͛ĠƌĂĚŝĐĂƚŝŽŶĚĞůĂĐŽůŽŶŝĞ͘>ĂƉŚĂŐŽƚŚĠƌĂƉŝĞ͕ƋƵŝĐŽŶƐŝƐƚĞăƵƚŝůŝƐĞƌĚĞƐ
ďĂĐƚĠƌŝŽƉŚĂŐĞƐƉŽƵƌǀĞŶŝƌăďŽƵƚĚĞƐĐŽůŽŶŝĞƐďĂĐƚĠƌŝĞŶŶĞƐ͕ĚĂƚĞĚĞϭϵϭϵ;Ζ,ĞƌĞůůĞ͕ϮϬϬϳͿĞƚĂĠƚĠ
ŵŝƐĞ ĚĞ ĐƀƚĠ ůŽƌƐ ĚĞ ůĂ ĚĠĐŽƵǀĞƌƚĞ ĚĞƐ ĂŶƚŝďŝŽƚŝƋƵĞƐ͘ ĞƉĞŶĚĂŶƚ͕ ůĞƐ ƚƌĂŝƚĞŵĞŶƚƐ ĂŶƚŝďŝŽƚŝƋƵĞƐ
ŵƵůƚŝƉůĞƐŝŶĚƵŝƐĞŶƚƵŶĞƉƌĞƐƐŝŽŶĚĞƐĠůĞĐƚŝŽŶƋƵŝĐŽŶĚƵŝƚăů͛ĠŵĞƌŐĞŶĐĞĚĞƐŽƵĐŚĞƐŵƵůƚŝƌĠƐŝƐƚĂŶƚĞƐ͕
ĂŵĞŶĂŶƚůĞƐƐĐŝĞŶƚŝĨŝƋƵĞƐăƌĞĐŽŶƐŝĚĠƌĞƌůĞƐďĂĐƚĠƌŝŽƉŚĂŐĞƐĐŽŵŵĞƉŽƚĞŶƚŝĞůƚŚĠƌĂƉĞƵƚŝƋƵĞ͘>͛ĠƋƵŝƉĞ
ĚĞĞďĂƌďŝĞƵǆĂƌĠĐĞŵŵĞŶƚŵŽŶƚƌĠƐƵƌƵŶŵŽĚğůĞĂŶŝŵĂůƋƵĞůĞƐďĂĐƚĠƌŝŽƉŚĂŐĞƐƐŽŶƚĐĂƉĂďůĞƐĚĞ
ƉƌĠǀĞŶŝƌĞƚĚĞƚƌĂŝƚĞƌůĞƐŝŶĨĞĐƚŝŽŶƐƉƵůŵŽŶĂŝƌĞƐ;ĞďĂƌďŝĞƵǆĞƚĂů͕͘ϮϬϭϬͿ;DŽƌĞůůŽĞƚĂů͕͘ϮϬϭϭͿ͘>ĞƐ
ƌĞĐŚĞƌĐŚĞƐƐ͛ŝŶƚĞŶƐŝĨŝĞŶƚĂĨŝŶĚĞƌĠƉŽŶĚƌĞĂƵǆĞǆŝŐĞŶĐĞƐĚĞŵŝƐĞƐƵƌůĞŵĂƌĐŚĠ͘/ůƐ͛ĂŐŝƚĚĞŵĞƚƚƌĞĂƵ
ƉŽŝŶƚ ĚĞƐ ĐŽĐŬƚĂŝůƐ ĞĨĨŝĐĂĐĞƐ ĚĞ ƉůƵƐŝĞƵƌƐ ĐůŽŶĞƐ ĚĞ ďĂĐƚĠƌŝŽƉŚĂŐĞƐ͕ Ğƚ ĠŐĂůĞŵĞŶƚ ĚĞ ŵŝĞƵǆ
ĐŽŵƉƌĞŶĚƌĞůĞƐŵĠĐĂŶŝƐŵĞƐĚĞĐŽͲĠǀŽůƵƚŝŽŶƉŚĂŐĞͲďĂĐƚĠƌŝĞ͘ĂŶƐůĞƐƉĂǇƐĚĞů͛ƵƌŽƉĞĚĞů͛Ɛƚ͕ŝůƐƐŽŶƚ
ĚĠũăƵƚŝůŝƐĠƐƉŽƵƌǀĞŶŝƌăďŽƵƚĚ͛ŝŶĨĞĐƚŝŽŶƐŵƵůƚŝƌĠƐŝƐƚĂŶƚĞƐĂƵǆĂŶƚŝďŝŽƚŝƋƵĞƐ͘

Ϯ͘ϱ͘ϯ͘Ϯ͘ϯ ĂĐƚĠƌŝĞŵĂƌŝŶĞWƐĞƵĚŽĂůƚĞƌŽŵŽŶĂƐ

>ĞƐƵƌŶĂŐĞĂŶƚĚĞĐƵůƚƵƌĞĚĞůĂďĂĐƚĠƌŝĞŵĂƌŝŶĞWƐĞƵĚŽĂůƚĞƌŽŵŽŶĂƐϯ:ϲƐĠĐƌğƚĞƵŶĞŵŽůĠĐƵůĞƋƵŝŶĞ
ƉƌĠƐĞŶƚĞƉĂƐĚ͛ĂĐƚŝǀŝƚĠďĂĐƚĠƌŝĐŝĚĞŶŝďĂĐƚĠƌŝŽƐƚĂƚŝƋƵĞŵĂŝƐĞŵƉġĐŚĞůĂĨŽƌŵĂƚŝŽŶĚĞďŝŽĨŝůŵ;^ŝŵŽŶ͕
ϮϬϭϮͿ͘ ĞƚƚĞ ĐĂƌĂĐƚĠƌŝƐƚŝƋƵĞ ĞƐƚ ƉĂƌƚŝĐƵůŝğƌĞŵĞŶƚ ŝŶƚĠƌĞƐƐĂŶƚĞ ĚĂŶƐ ůĞ ĐĂĚƌĞ ĚĞ ůĂ ŵƵĐŽǀŝƐĐŝĚŽƐĞ͕
ƉƵŝƐƋƵĞůĞƐďĂĐƚĠƌŝĞƐƋƵŝĐŽůŽŶŝƐĞŶƚůĞƐǀŽŝĞƐƌĞƐƉŝƌĂƚŽŝƌĞƐƉƌĠƐĞŶƚĞŶƚƐŽƵǀĞŶƚƵŶƉŚĠŶŽƚǇƉĞŵƵĐŽŢĚĞ
ĂǀĞĐƵŶĞƐƵƌĞǆƉƌĞƐƐŝŽŶĚ͛ĂůŐŝŶĂƚĞƐƋƵŝĨĂĐŝůŝƚĞůĂĨŽƌŵĂƚŝŽŶĚĞďŝŽĨŝůŵ͘ĞƚƚĞĐŽŵŵƵŶĂƵƚĠĂĚŚĠƌĞŶƚĞ
ĞƐƚ ƉĂƌƚŝĐƵůŝğƌĞŵĞŶƚ ƌĠƐŝƐƚĂŶƚĞ ĂƵǆ ĂŶƚŝďŝŽƚŝƋƵĞƐ͘ ĞƚƚĞ ĚĠĐŽƵǀĞƌƚĞ ƉƌŽŵĞƚƚĞƵƐĞ ĚŽŝƚ ĞŶĐŽƌĞ ġƚƌĞ
ĠƚƵĚŝĠĞĂĨŝŶĚ͛ŝƐŽůĞƌů͛ĂŐĞŶƚĂŶƚŝͲďŝŽĨŝůŵĞƚůĞƌĞŶĚƌĞĐŽŶĨŽƌŵĞĂƵǆŶŽƌŵĞƐĚĞŵŝƐĞƐƵƌůĞŵĂƌĐŚĠ͘
>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϲϬ

Ϯ͘ϱ͘ϯ͘ϯ dŚĠƌĂƉŝĞƉƌŽƚĠŝƋƵĞ

>ĂƚŚĠƌĂƉŝĞƉƌŽƚĠŝƋƵĞǀŝƐĞăĐŽƌƌŝŐĞƌ ůĞƐĚĠĨĂƵƚƐĚĞ ůĂƉƌŽƚĠŝŶĞĞƚă ůĂƌĞŶĚƌĞƉƌĠƐĞŶƚĞĞŶƋƵĂŶƚŝƚĠ
ƐƵĨĨŝƐĂŶƚĞăůĂŵĞŵďƌĂŶĞĐĞůůƵůĂŝƌĞĞƚĨŽŶĐƚŝŽŶŶĞůůĞ͘KŶĚŝƐƚŝŶŐƵĞĂŝŶƐŝĚĞƵǆƚǇƉĞƐĚĞŵŽůĠĐƵůĞƐ͗ůĞƐ
ĐŽƌƌĞĐƚĞƵƌƐĞƚůĞƐĂĐƚŝǀĂƚĞƵƌƐ͘>ĞƐĐŽƌƌĞĐƚĞƵƌƐƉĞƌŵĞƚƚĞŶƚăůĂƉƌŽƚĠŝŶĞ&dZĚĞƌĞũŽŝŶĚƌĞůĂŵĞŵďƌĂŶĞ
ƉůĂƐŵŝƋƵĞ Ğƚ ĂƵŐŵĞŶƚĞŶƚ ĂŝŶƐŝ ůĂ ƋƵĂŶƚŝƚĠ ĚĞ &dZ ă ůĂ ŵĞŵďƌĂŶĞ͕ ƚĂŶĚŝƐ ƋƵĞ ůĞƐ ƉŽƚĞŶƚŝĂƚĞƵƌƐ
ĂƵŐŵĞŶƚĞŶƚ ů͛ĂĐƚŝǀŝƚĠ ĐĂŶĂů ă ŝŽŶƐ ĐŚůŽƌƵƌĞ ĚĞ ůĂ ƉƌŽƚĠŝŶĞ &dZ ĐŽƌƌĞĐƚĞŵĞŶƚ ŝŶƐĠƌĠĞ ĚĂŶƐ ůĂ
ŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞ͘

Ϯ͘ϱ͘ϯ͘ϯ͘ϭ syϳϳϬ

ĞƉƵŝƐ ϮϬϭϮ ĂƵǆ ƚĂƚƐͲhŶŝƐ Ğƚ ϮϬϭϯ ĞŶ ƵƌŽƉĞ͕ ůĂ ƉƌĞŵŝğƌĞ ŵŽůĠĐƵůĞ ƉŚĂƌŵĂĐĞƵƚŝƋƵĞ ĐŝďůĂŶƚ ůĞ
ĚǇƐĨŽŶĐƚŝŽŶŶĞŵĞŶƚĚĞůĂƉƌŽƚĠŝŶĞ&dZĞƐƚăĚŝƐƉŽƐŝƚŝŽŶĚĞƐƉĂƚŝĞŶƚƐ͘syϳϳϬ͕ĠŐĂůĞŵĞŶƚĐŽŶŶƵƐŽƵƐ
ůĞ ŶŽŵĚ͛/ǀĂĐĂĨƚŽƌ Ğƚ ĐŽŵŵĞƌĐŝĂůŝƐĠ ƐŽƵƐ ůĞ ŶŽŵĚĞ <ĂůǇĚĞĐŽ® ƉĂƌ sĞƌƚĞǆWŚĂƌŵĂĐĞƵƚŝĐĂůƐ ĞƐƚ ƵŶ
ƉŽƚĞŶƚŝĂƚĞƵƌŽƵĂĐƚŝǀĂƚĞƵƌĚƵ&dZ͘/ůĐŽŶĐĞƌŶĂŝƚăů͛ŽƌŝŐŝŶĞϮăϰйĚĞƐƉĂƚŝĞŶƚƐ͕ƉŽƌƚĞƵƌƐĚ͛ĂƵŵŽŝŶƐ
ƵŶĞŵƵƚĂƚŝŽŶ'ϱϱϭ͕ĂƉƉĂƌƚĞŶĂŶƚă ůĂĐůĂƐƐĞ /// ;ΑϮ͘ϰ͘Ϯ͘ϮƉϰϵͿ͘ /ůĂŵĠůŝŽƌĞ ůĞƚƌĂŶƐƉŽƌƚĚĞƐ ŝŽŶƐĞŶ
ĂƵŐŵĞŶƚĂŶƚů͛ŽƵǀĞƌƚƵƌĞĚƵĐĂŶĂů͕ĂǀĞĐƵŶŵĠĐĂŶŝƐŵĞĞŶĐŽƌĞŵĂůĐŽŶŶƵ͘/ůĂŵŽŶƚƌĠĚĞƐĂŵĠůŝŽƌĂƚŝŽŶƐ
ƐŝŐŶŝĨŝĐĂƚŝǀĞƐĚĞĚŝĨĨĠƌĞŶƚƐƉĂƌĂŵğƚƌĞƐĐůŝŶŝƋƵĞƐ͕ ĐŽŵŵĞ ůĞsD^͕sŽůƵŵĞǆƉŝƌĂƚŽŝƌĞDĂǆŝŵĂůƉĂƌ
^ĞĐŽŶĚĞ;нϭϬйͿ͕ŵĂŝƐĂƵƐƐŝƵŶŐĂŝŶĚĞƉŽŝĚƐ;нϯŬŐ͕ͿĞƚƵŶĞĚŝŵŝŶƵƚŝŽŶĚĞƐĞǆĂĐĞƌďĂƚŝŽŶƐ;ZĂŵƐĞǇĞƚ
Ăů͕͘ϮϬϭϭͿ͘ĞƉƵŝƐƉĞƵ͕ŝůĞƐƚĠŐĂůĞŵĞŶƚĂĐĐĞƐƐŝďůĞĂƵǆƉŽƌƚĞƵƌƐĚĞϴĂƵƚƌĞƐŵƵƚĂƚŝŽŶƐͨ ŐĂƚŝŶŐͩ'ϭϳϴZ͕
^ϱϰϵE͕^ϱϰϵZ͕'ϱϱϭ^͕'ϭϮϰϰ͕^ϭϮϱϭE͕^ϭϮϱϱWĞƚ'ϭϯϰϵ͘

Ϯ͘ϱ͘ϯ͘ϯ͘Ϯ syϴϬϵ

sĞƌƚĞǆĂĠŐĂůĞŵĞŶƚĚĠǀĞůŽƉƉĠƵŶĐŽƌƌĞĐƚĞƵƌ͕syϴϬϵ͕ĞŶĐŽƌĞĂƉƉĞůĠ>ƵŵĂĐĂĨƚŽƌ͕ăĚĞƐƚŝŶĂƚŝŽŶĚĞƐ
ƉĂƚŝĞŶƚƐƉŽƌƚĞƵƌƐĚ͛ĂƵŵŽŝŶƐƵŶĞŵƵƚĂƚŝŽŶĚĞů&ϱϬϴ͘>ĂƉƌŽƚĠŝŶĞ&dZĞƐƚĚĂŶƐĐĞĐĂƐƉĂƌƚŝĞůůĞŵĞŶƚ
ĨŽŶĐƚŝŽŶŶĞůůĞŵĂŝƐ ƌĞƚĞŶƵĞ ĚĂŶƐ ůĞ ƌĠƚŝĐƵůƵŵ ĞŶĚŽƉůĂƐŵŝƋƵĞ ƉƵŝƐ ĚĠŐƌĂĚĠĞ ;ΑϮ͘ϰ͘ϯ ƉϱϬͿ͘ syϴϬϵ Ă
ŵŽŶƚƌĠƐĂĐĂƉĂĐŝƚĠăĂĚƌĞƐƐĞƌůĂƉƌŽƚĠŝŶĞ&dZăůĂŵĞŵďƌĂŶĞ;ZĞŶĞƚĂů͕͘ϮϬϭϯͿ͕ŵĂŝƐŶĞŵŽŶƚƌĞƉĂƐ
ĚĞďĠŶĠĨŝĐĞĐůŝŶŝƋƵĞƐĞƵů͘ĞƉĞŶĚĂŶƚĞƚĚĞŵĂŶŝğƌĞŝŶƚĠƌĞƐƐĂŶƚĞ͕ĚĞƌĠĐĞŶƚĞƐĠƚƵĚĞƐŽŶƚŵŽŶƚƌĠƵŶ
ĞĨĨĞƚƉŽƐŝƚŝĨĚĞůĂĐŽŵďŝŶĂŝƐŽŶĚƵĐŽƌƌĞĐƚĞƵƌsyϴϬϵĞƚĚƵƉŽƚĞŶƚŝĂƚĞƵƌsyϳϳϬƐƵƌůĞsD^ĞƚůĞŶŽŵďƌĞ
Ě͛ĞǆĂĐĞƌďĂƚŝŽŶƐ;tĂŝŶǁƌŝŐŚƚĞƚĂů͕͘ϮϬϭϱͿ͘>ĂĐŽŵďŝŶĂŝƐŽŶĚĞƐĚĞƵǆŵŽůĠĐƵůĞƐ͕ŶŽŵŵĠĞKƌŬĂŵďŝdD͕Ă
ƚŽƵƚƌĠĐĞŵŵĞŶƚŽďƚĞŶƵƐŽŶĂƵƚŽƌŝƐĂƚŝŽŶĚĞŵŝƐĞƐƵƌůĞŵĂƌĐŚĠĂƵǆƚĂƚƐͲhŶŝƐ͕ĞƚĞůůĞĞƐƚĂƚƚĞŶĚƵĞ
ƉŽƵƌůĂĨŝŶĚĞů͛ĂŶŶĠĞϮϬϭϱĞŶƵƌŽƉĞ͘ůůĞĐŽŶĐĞƌŶĞĐĞƚƚĞĨŽŝƐͲĐŝƉƌğƐĚĞϰϮйĚĞƐƉĂƚŝĞŶƚƐĞŶ&ƌĂŶĐĞ͘

Ϯ͘ϱ͘ϯ͘ϯ͘ϯ DŝŐůƵƐƚĂƚ

>ĞŵŝŐůƵƐƚĂƚĂĚŽŶŶĠďĞĂƵĐŽƵƉĚ͛ĞƐƉŽŝƌăůĂĐŽŵŵƵŶĂƵƚĠƐĐŝĞŶƚŝĨŝƋƵĞĞŶϮϬϬϲƉƵŝƐƋƵĞĐĞƚƚĞŵŽůĠĐƵůĞ͕
ƋƵŝŝŶƚĞƌĂŐŝƚĂǀĞĐůĂĐĂůŶĞǆŝŶĞĚĂŶƐůĞƉƌŽĐĞƐƐƵƐĚĞƌĞƉůŝĞŵĞŶƚĚĞůĂƉƌŽƚĠŝŶĞ&dZ;§Ϯ͘ϯ͘Ϯ͘ϮƉϰϰͿ͕Ă
ŵŽŶƚƌĠ ƋƵ͛ĞůůĞ ĠƚĂŝƚ ĐĂƉĂďůĞ ĚĞ ĐŽƌƌŝŐĞƌ ŝŶ ǀŝƚƌŽ ůĞƐ ĞĨĨĞƚƐ ĚĞ ůĂŵƵƚĂƚŝŽŶ ĚĞů&ϱϬϴ ƐƵƌ ůĞƐ ƉĂƚŝĞŶƚƐ
ŚŽŵŽǌǇŐŽƚĞƐ͕ĞƚĐĞůĂ͕ĚğƐϯͲϰũŽƵƌƐĚĞƚƌĂŝƚĞŵĞŶƚ͘ĞƚĞĨĨĞƚĂĠƚĠĐŽŶĨŝƌŵĠŝŶǀŝǀŽĐŚĞǌů͛ĂŶŝŵĂů;EŽƌĞǌ
ĞƚĂů͕͘ϮϬϬϵͿ͘DĂůŚĞƵƌĞƵƐĞŵĞŶƚ͕ůĞƐĞƐƐĂŝƐĐůŝŶŝƋƵĞƐƋƵŝŽŶƚƐƵŝǀŝŶ͛ŽŶƚƉĂƐĠƚĠĐŽŶĐůƵĂŶƚƐĞƚŶ͛ŽŶƚƉĂƐ
ĞŶĐŽƌĞ ƉĞƌŵŝƐ ă ĐĞƚƚĞ ŵŽůĠĐƵůĞ Ě͛ĂůůĞƌ ƉůƵƐ ůŽŝŶ ĚĂŶƐ ůĞ ƉƌŽĐĞƐƐƵƐ ĚĞ ǀĂůŝĚĂƚŝŽŶ ƚŚĠƌĂƉĞƵƚŝƋƵĞ͘
͛ĂƵƚƌĞƐĞƐƐĂŝƐƐŽŶƚĂĐƚƵĞůůĞŵĞŶƚĞŶĐŽƵƌƐ͘


>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϲϭ

Ϯ͘ϱ͘ϯ͘ϯ͘ϰ ǇƚŽŬĠƌĂƚŝŶĞϴ

ĞƐĠƚƵĚĞƐŽŶƚŵŽŶƚƌĠƋƵĞůĞŶŝǀĞĂƵĚĞĐǇƚŽŬĠƌĂƚŝŶĞϴ;<ͲϴŽƵ<ϴͿĠƚĂŝƚĂƵŐŵĞŶƚĠĚĂŶƐůĞƐĐĞůůƵůĞƐ
,Ğ>Ă&dZĚĞů&ϱϬϴ;ĂǀĞǌĂĐĞƚĂů͕͘ϮϬϬϰͿ͘<ϴŝŶƚĞƌĂŐŝƚĂǀĞĐůĂƉƌŽƚĠŝŶĞŵƵƚĠĞĂƵŶŝǀĞĂƵĚĞƐŽŶĚŽŵĂŝŶĞ
Eϭ͕ĐŽŶƚƌŝďƵĂŶƚăƐĂƌĠƚĞŶƚŝŽŶĚĂŶƐůĞZ͘WůƵƐŝĞƵƌƐĂƉƉƌŽĐŚĞƐƐŽŶƚĚĠǀĞůŽƉƉĠĞƐƉŽƵƌĞŵƉġĐŚĞƌ
ĐĞƚƚĞŝŶƚĞƌĂĐƚŝŽŶ͘;ϭͿ>͛ĂũŽƵƚĚĞƐŝZE<ϴĐŽŶĚƵŝƚƉĂƌĞǆĞŵƉůĞăůĂƌĞƐƚĂƵƌĂƚŝŽŶĚĞ&dZĨŽŶĐƚŝŽŶŶĞůŝŶ
ǀŝƚƌŽĞƚ ŝŶǀŝǀŽ ;ŽůĂƐĞƚĂů͕͘ϮϬϭϮͿ͘ ;ϮͿĞŶŽƵǀĞĂƵǆĐŽŵƉŽƐĠƐĐŚŝŵŝƋƵĞƐƐŽŶƚƉĂƌĂŝůůĞƵƌƐĐĂƉĂďůĞƐ
Ě͛ŝŶŚŝďĞƌů͛ŝŶƚĞƌĂĐƚŝŽŶ<ϴͲEϭĞŶƐĞĨŝǆĂŶƚƐƵƌůĞĚŽŵĂŝŶĞEϭ;KĚŽůĐǌǇŬĞƚĂů͕͘ϮϬϭϯͿ͘ŶĨŝŶ͕;ϯͿĚĞƐ
ĠƚƵĚĞƐƐŽŶƚĞŶĐŽƵƌƐƉŽƵƌĚĠůŝǀƌĞƌĚĞƐĂŶƚŝĐŽƌƉƐĂŶƚŝͲ<ϴĚĂŶƐůĞƐĐĞůůƵůĞƐăů͛ĂŝĚĞĚĞůŝƉŽƐŽŵĞƐ͘

Ϯ͘ϱ͘ϯ͘ϯ͘ϱ ƚĂůƵƌĞŶ

>ĞĐŽŵƉŽƐĠWdϭϮϰ͕ĞŶĐŽƌĞŶŽŵŵĠƚĂůƵƌĞŶ͕ĞƐƚƵŶĞĂůƚĞƌŶĂƚŝǀĞăůĂŐĞŶƚĂŵǇĐŝŶĞ͕ĂŶƚŝďŝŽƚŝƋƵĞĚĞůĂ
ĨĂŵŝůůĞĚĞƐĂŵŝŶŽŐůǇĐŽƐŝĚĞƐ͘/ůĐŽŶƐƚŝƚƵĞƵŶĞĂƉƉƌŽĐŚĞƚŚĠƌĂƉĞƵƚŝƋƵĞǀŝƐĂŶƚůĞƐŵƵƚĂƚŝŽŶƐĚĞĐůĂƐƐĞ/͕
ƉƌĠƐĞŶƚĂŶƚƵŶĐŽĚŽŶƐƚŽƉƉƌĠŵĂƚƵƌĠ;ΑϮ͘ϰ͘Ϯ͘ϭ͘ϭƉϰϵͿ͘ĞĐŽŵƉŽƐĠƉĞƌŵĞƚĞŶĞĨĨĞƚĚĞƐ͛ĂĨĨƌĂŶĐŚŝƌĚĞ
ĐĞĐŽĚŽŶƉŽƵƌŐĠŶĠƌĞƌƵŶĞƉƌŽƚĠŝŶĞĞŶƚŝğƌĞƉŽƚĞŶƚŝĞůůĞŵĞŶƚĨŽŶĐƚŝŽŶŶĞůůĞƐĞůŽŶƵŶƉƌŽĐĠĚĠĚŝƚĚĞ
ͨƚƌĂŶƐůĞĐƚƵƌĞͩ;tĞůĐŚĞƚĂů͕͘ϮϬϬϳͿ͘ůŽƌƐƋƵĞůĂŐĞŶƚĂŵǇĐŝŶĞƐĞŵďůĞƚŽǆŝƋƵĞĞƚƵŶŝƋƵĞŵĞŶƚĞĨĨŝĐĂĐĞ
ƐƵƌůĂŵƵƚĂƚŝŽŶzϭϮϮy;^ĞƌŵĞƚͲ'ĂƵĚĞůƵƐĞƚĂů͕͘ϮϬϬϳͿ͕WdϭϮϰĞƐƚďŝĞŶƚŽůĠƌĠĞƚĂĨĂŝƚ ů͛ŽďũĞƚĚ͛ƵŶĞ
ĠƚƵĚĞ ĚĞ ĐůĂƐƐĞ /// ƋƵŝ Ă ƌĠǀĠůĠ ƵŶ ďĠŶĠĨŝĐĞŵŽĚĞƐƚĞ ƐƵƌ ůĂ ĨŽŶĐƚŝŽŶ ƌĞƐƉŝƌĂƚŽŝƌĞ͕ ƐĂƵĨ ůŽƌƐƋƵĞ ůĞƐ
ƉĂƚŝĞŶƚƐŶ͛ĠƚĂŝĞŶƚƉĂƐĚĠũăƚƌĂŝƚĠƐĂǀĞĐůĂƚŽďƌĂŵǇĐŝŶĞ;<ĞƌĞŵĞƚĂů͕͘ϮϬϭϰͿ͘

Ϯ͘ϱ͘ϯ͘ϰ dŚĠƌĂƉŝĞŐĠŶŝƋƵĞ

Ϯ͘ϱ͘ϯ͘ϰ͘ϭ /ŶƚƌŽĚƵĐƚŝŽŶ

>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞĞƐƚƵŶĞŵĂůĂĚŝĞĚŝƚĞŵŽŶŽŐĠŶŝƋƵĞ͕ĐĂƵƐĠĞƉĂƌůĂƉƌĠƐĞŶĐĞĚĞŵƵƚĂƚŝŽŶƐĂƵŶŝǀĞĂƵ
Ě͛ƵŶƐĞƵůŐğŶĞ͕ůĞŐğŶĞ&dZ;§Ϯ͘ϯ͘ϭƉϰϮͿ͘ğƐƐŽŶĐůŽŶĂŐĞĞŶϭϵϴϵ;<ĞƌĞŵĞƚĂů͕͘ϭϵϴϵͿ;ZŝŽƌĚĂŶĞƚĂů͕͘
ϭϵϴϵͿ;ZŽŵŵĞŶƐĞƚĂů͕͘ϭϵϴϵͿ͕ůĞƐĐŚĞƌĐŚĞƵƌƐŽŶƚĚŽŶĐĐŽŵŵĞŶĐĠăƚƌĂǀĂŝůůĞƌƐƵƌůĂƚŚĠƌĂƉŝĞŐĠŶŝƋƵĞ͕
ƋƵŝĐŽŶƐŝƐƚĞăĐŽƌƌŝŐĞƌůĞŐğŶĞĚĠĨĞĐƚƵĞƵǆŐƌąĐĞăĚĞƐƚĞĐŚŶŝƋƵĞƐƚĞůůĞƐƋƵĞůĞƐŶƵĐůĠĂƐĞƐăĚŽŝŐƚĚĞ
ǌŝŶĐ;>ĞĞĞƚĂů͕͘ϮϬϭϮͿŽƵăĂƉƉŽƌƚĞƌƵŶĞŶŽƵǀĞůůĞĐŽƉŝĞĚƵŐğŶĞĚĂŶƐůĞƐĐĞůůƵůĞƐƉĂƌů͛ŝŶƚĞƌŵĠĚŝĂŝƌĞĚĞ
ĚŝĨĨĠƌĞŶƚƐ ǀĞĐƚĞƵƌƐ͘ ĞƚƚĞ ĚĞƌŶŝğƌĞ ĂƉƉƌŽĐŚĞ ĞƐƚ ƉĂƌƚŝĐƵůŝğƌĞŵĞŶƚ ĂƚƚƌĂǇĂŶƚĞ ĐĂƌ ĞůůĞ ŽĨĨƌĞ
ƉŽƚĞŶƚŝĞůůĞŵĞŶƚ ůĂ ƉŽƐƐŝďŝůŝƚĠ ĚĞ ƚƌĂŝƚĞƌ ƚŽƵƚĞƐ ůĞƐ ŵƵƚĂƚŝŽŶƐ͕ ƋƵĞůůĞ ƋƵĞ ƐŽŝƚ ůĞƵƌ ĐůĂƐƐĞ ŽƵ ůĞƵƌ
ĨƌĠƋƵĞŶĐĞĚĂŶƐůĂƉŽƉƵůĂƚŝŽŶŵƵĐŽǀŝƐĐŝĚŽƐŝƋƵĞ͘
ϰĂŶƐĂƉƌğƐůĞĐůŽŶĂŐĞĚƵŐğŶĞ&dZ͕ůĞƐƉƌĞŵŝĞƌƐĞƐƐĂŝƐĐůŝŶŝƋƵĞƐĚĞƚŚĠƌĂƉŝĞŐĠŶŝƋƵĞŽŶƚĠƚĠƉƵďůŝĠƐ
;ĂďŶĞƌĞƚĂů͕͘ϭϵϵϯͿ͕;ƌǇƐƚĂůĞƚĂů͕͘ϭϵϵϰͿ͘ϮϱĂŶƐƉůƵƐƚĂƌĚ͕ƉůƵƐĚ͛ƵŶĞǀŝŶŐƚĂŝŶĞŽŶƚĠƚĠƌĠĂůŝƐĠƐăů͛ĂŝĚĞ
ĚĞǀĞĐƚĞƵƌƐǀŝƌĂƵǆƚĞůƐƋƵĞů͛ĂĚĠŶŽǀŝƌƵƐƌĞĐŽŵďŝŶĂŶƚ;ƌĚͿ;ĞůůŽŶĞƚĂů͕͘ϭϵϵϳͿ;,ĂƌǀĞǇĞƚĂů͕͘ϭϵϵϵͿ͕
;WĞƌƌŝĐŽŶĞĞƚĂů͕͘ϮϬϬϭͿ͕ů͛ĂĚĠŶŽǀŝƌƵƐĂƐƐŽĐŝĠ;sͿ;DĂƌƚŝŶŝĞƚĂů͕͘ϮϬϭϭͿ͕ŽƵĞŶĐŽƌĞŶŽŶǀŝƌĂƵǆ͕ĐŽŵŵĞ
ůĞƐůŝƉŝĚĞƐĐĂƚŝŽŶŝƋƵĞƐ;ĂƉůĞŶĞƚĂů͕͘ϭϵϵϱͿ;ZƵŝǌĞƚĂů͕͘ϮϬϬϭͿ;&ŝŐƵƌĞϮϰͿ͘>ĞƐĐĞůůƵůĞƐůĞƐƉůƵƐŝŵƉůŝƋƵĠĞƐ
ĚĂŶƐůĞƉƌŽĐĞƐƐƵƐƉĂƚŚŽůŽŐŝƋƵĞĠƚĂŶƚĐĞůůĞƐĚĞů͛ĠƉŝƚŚĠůŝƵŵďƌŽŶĐŚŝƋƵĞĞƚďƌŽŶĐŚŝŽůĂŝƌĞ͕ĐĞƐŽŶƚĞůůĞƐ
ƋƵŝƐŽŶƚǀŝƐĠĞƐĚĂŶƐůĞƐƉƌŽƚŽĐŽůĞƐƚŚĠƌĂƉĞƵƚŝƋƵĞƐ͘
>ĞƐ ĚŝĨĨĠƌĞŶƚƐ ĞƐƐĂŝƐ ĐůŝŶŝƋƵĞƐ ĂŝŶƐŝ ƋƵĞ ůĞƵƌƐ ƌĠƐƵůƚĂƚƐ ŽŶƚ ĠƚĠ ƌĞĐĞŶƐĠƐ ƐƵƌ ĐĞ ƐŝƚĞ ŝŶƚĞƌŶĞƚ
ŚƚƚƉ͗ͬͬǁǁǁ͘ĐĨŐĞŶĞƚŚĞƌĂƉǇ͘ŽƌŐ͘ƵŬͬŐĞŶĞƚŚĞƌĂƉǇͬĂƌƚŝĐůĞͬ&ͺ'ĞŶĞͺdŚĞƌĂƉǇͺůŝŶŝĐĂůͺdƌŝĂůƐ͘>ĂƚŚĠƌĂƉŝĞ
ŐĠŶŝƋƵĞ ĚŽŶŶĞďĞĂƵĐŽƵƉĚ͛ĞƐƉŽŝƌ ĂƵǆ ĂĐƚĞƵƌƐ ĚĞ ůĂ ůƵƚƚĞ ĐŽŶƚƌĞ ůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ͕ ĐĞƉĞŶĚĂŶƚ͕ ůĞƐ
ĞƐƐĂŝƐĐůŝŶŝƋƵĞƐŽŶƚƌĠǀĠůĠĚĞƐĚŝĨĨŝĐƵůƚĠƐƋƵĞůĂĐŽŵŵƵŶĂƵƚĠƐĐŝĞŶƚŝĨŝƋƵĞĐŚĞƌĐŚĞĞŶĐŽƌĞĂƵũŽƵƌĚ͛ŚƵŝ
>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϲϮ

ăĐŽŶƚŽƵƌŶĞƌ͕ĐŽŵŵĞů͛ĂĐĐĞƐƐŝďŝůŝƚĠĚĞƐĐĞůůƵůĞƐĠƉŝƚŚĠůŝĂůĞƐƌĞƐƉŝƌĂƚŽŝƌĞƐ͕ŽƵĞŶĐŽƌĞ ůĂĚĠŐƌĂĚĂƚŝŽŶ
ĚĞƐ ǀĞĐƚĞƵƌƐ ƉĂƌ ůĞ ƐǇƐƚğŵĞ ŝŵŵƵŶŝƚĂŝƌĞ ĚĞ ů͛ŚƀƚĞ͘ /ů ĨĂƵƚ ĚŽŶĐ ĞŶĐŽƌĞ ƉĂƌĨĂŝƌĞ ůĞƐ ǀĞĐƚĞƵƌƐ ƉŽƵƌ
ĂŵĠůŝŽƌĞƌůĞƵƌƚŽůĠƌĂŶĐĞĞƚůĞƵƌĞĨĨŝĐĂĐŝƚĠ͘
>ĞƐǀĞĐƚĞƵƌƐĂĚĠŶŽǀŝƌĂƵǆĠƚĂŶƚƵƚŝůŝƐĠƐĂƵĐŽƵƌƐĚĞŶŽƚƌĞƚŚğƐĞ͕ ũ͛ĂŝĐŚŽŝƐŝĚ͛ĞŶĂƉƉŽƌƚĞƌƵŶĞďƌğǀĞ
ĚĞƐĐƌŝƉƚŝŽŶĚĂŶƐĐĞĐŚĂƉŝƚƌĞ͘

&ŝŐƵƌĞϮϰ͘>ĞƐĚŝĨĨĠƌĞŶƚƐƚǇƉĞƐĚĞǀĞĐƚĞƵƌƐƵƚŝůŝƐĂďůĞƐĞŶƚŚĠƌĂƉŝĞŐĠŶŝƋƵĞ
ĚĂƉƚĠĚĞ;'ŝůůĂŶĚ,ǇĚĞ͕ϮϬϭϰͿ

Ϯ͘ϱ͘ϯ͘ϰ͘Ϯ ĚĠŶŽǀŝƌƵƐĞƚǀĞĐƚĞƵƌƐĂĚĠŶŽǀŝƌĂƵǆ

>ĞƐĂĚĠŶŽǀŝƌƵƐƐŽŶƚƵŶĞĨĂŵŝůůĞĚĞǀŝƌƵƐŶŽŶĞŶǀĞůŽƉƉĠƐ͕ĚĞϳϬăϵϬŶŵĚĞĚŝĂŵğƚƌĞ͘/ůƐƐŽŶƚĐĂƉĂďůĞƐ
Ě͛ŝŶĨĞĐƚĞƌůĞƐĐĞůůƵůĞƐƋƵŝĞƐĐĞŶƚĞƐĞƚŽŶƚƵŶƚƌŽƉŝƐŵĞƉŽƵƌů͛ĂƉƉĂƌĞŝůƌĞƐƉŝƌĂƚŽŝƌĞ͕ůĞƚƵďĞĚŝŐĞƐƚŝĨĞƚůĞƐ
ƚŝƐƐƵƐ ŽĐƵůĂŝƌĞƐ͘ /ůƐ ƐŽŶƚ ĐŽŶƐƚŝƚƵĠƐ Ě͛ƵŶĞ ĐĂƉƐŝĚĞ ƉƌŽƚĠŝƋƵĞ ŝĐŽƐĂĠĚƌŝƋƵĞ ƋƵŝ ƉƌŽƚğŐĞ ƵŶ ĐƈƵƌ
ŶƵĐůĠŽƉƌŽƚĠŝƋƵĞ;&ŝŐƵƌĞϮϱͿ͘ĞƐǀŝƌƵƐăEĚŽƵďůĞďƌŝŶŽŶƚƵŶŐĠŶŽŵĞĚĞϯϲŬďŽƌŐĂŶŝƐĠĞŶƵŶŝƚĠƐ
ĚĞ ƚƌĂŶƐĐƌŝƉƚŝŽŶ ĞǆƉƌŝŵĠĞƐ ĚĞŵĂŶŝğƌĞ ƐĠƋƵĞŶƚŝĞůůĞ͘ >ĞƐ ĂĚĠŶŽǀŝƌƵƐ ĚĞ ƐĠƌŽƚǇƉĞƐ Ϯ Ğƚ ϱ ĚƵ ƐŽƵƐͲ
ŐƌŽƵƉĞƐŽŶƚůĞƐƉůƵƐĐŽƵƌĂŵŵĞŶƚƵƚŝůŝƐĠƐĞŶĞƐƐĂŝƐĚĞƚŚĠƌĂƉŝĞŐĠŶŝƋƵĞ͘

&ŝŐƵƌĞϮϱ͘ZĞƉƌĠƐĞŶƚĂƚŝŽŶĞƚƐĐŚĠŵĂĚ͛ƵŶĂĚĠŶŽǀŝƌƵƐ
͘ŚƚƚƉ͗ͬͬǁǁǁ͘ŐĞŶĞͲĚĞůŝǀĞƌǇ͘Žǆ͘ĂĐ͘ƵŬ͖͘;^ŝŶŐŚĂŶĚ<ŽƐƚĂƌĞůŽƐ͕ϮϬϬϵͿ
>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϲϯ

>ĞƐƉƌŽƚĠŝŶĞƐĚĞůĂĐĂƉƐŝĚĞ͕ĨŝďƌĞƐĞƚďĂƐĞƐĚĞƉĞŶƚŽŶ;&ŝŐƵƌĞϮϱͿ͕ƐŽŶƚƌĞƐƉŽŶƐĂďůĞƐĚĞůĂƉĠŶĠƚƌĂƚŝŽŶ
ĚĞů͛ĂĚĠŶŽǀŝƌƵƐĚĂŶƐůĞƐĐĞůůƵůĞƐĐŝďůĞƐ͘>ĞƐĨŝďƌĞƐƉĞƌŵĞƚƚĞŶƚĞŶĞĨĨĞƚů͛ĂƚƚĂĐŚĞŵĞŶƚĚƵǀŝƌƵƐăůĂĐĞůůƵůĞ
ƐƵƌƵŶƌĠĐĞƉƚĞƵƌŵĞŵďƌĂŶĂŝƌĞ͕ŶŽŵŵĠZ;ŽǆƐĂĐŬŝĞĂŶĚĚĞŶŽǀŝƌƵƐZĞĐĞƉƚŽƌͿƉŽƵƌůĞƐĚϮĞƚĚϱ͘
ĞĐŝƉƌŽǀŽƋƵĞƵŶĐŚĂŶŐĞŵĞŶƚĚĞĐŽŶĨŽƌŵĂƚŝŽŶĚĞƐďĂƐĞƐĚĞƉĞŶƚŽŶ͕ƋƵŝĞǆƉŽƐĞŶƚĂůŽƌƐůĞƵƌŵŽƚŝĨ
Z';ƌŐͲ'ůǇͲƐƉͿ͕ůĞƋƵĞůŝŶƚĞƌĂŐŝƚĂǀĞĐůĞƐŝŶƚĠŐƌŝŶĞƐĐĞůůƵůĂŝƌĞƐ͕ĐŽŶĚƵŝƐĂŶƚăů͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚƵǀŝƌƵƐ
ƉĂƌĞŶĚŽĐǇƚŽƐĞ;DĂƚŚŝĂƐĞƚĂů͕͘ϭϵϵϰͿ ;&ŝŐƵƌĞϮϲͲϭͿ͘>͛ĂĚĠŶŽǀŝƌƵƐƐĞƌĞƚƌŽƵǀĞĞŶƐƵŝƚĞĚĂŶƐů͛ĞŶĚŽƐŽŵĞ
ƉƌĠĐŽĐĞ͕ŽƶŝůƐĞƌĂƉĂƌƚŝĞůůĞŵĞŶƚĚĠŐƌĂĚĠ͘/ůƐ͛ĞŶƐƵŝƚƵŶĞƌƵƉƚƵƌĞĚĞů͛ĞŶĚŽƐŽŵĞƉĂƌĂĐŝĚŝĨŝĐĂƚŝŽŶ͕ĐĞ
ƋƵŝ ůŝďğƌĞ ůĞ ĐŽŵƉůĞǆĞ ŶƵĐůĠŽƉƌŽƚĠŝƋƵĞ ĚĂŶƐ ůĞ ĐǇƚŽƉůĂƐŵĞ ;&ŝŐƵƌĞ ϮϲͲϮͿ͘ >ĞƐ ŚĞǆŽŶƐ͕ ĂƵƚƌĞƐ
ĐŽŵƉŽƐĂŶƚƐĚĞůĂĐĂƉƐŝĚĞ͕ƐĞĨŝǆĞŶƚĂůŽƌƐĂƵĐŽŵƉůĞǆĞĚƵƉŽƌĞŶƵĐůĠĂŝƌĞ͕ƉĞƌŵĞƚƚĂŶƚăů͛EǀŝƌĂůĚĞ
ƉĠŶĠƚƌĞƌ ĚĂŶƐ ůĞ ŶŽǇĂƵ ;dƌŽƚŵĂŶ Ğƚ Ăů͕͘ ϮϬϬϭͿ͘ ^ĞƐ ŐğŶĞƐ ƐŽŶƚ ĞŶƐƵŝƚĞ ĞǆƉƌŝŵĠƐ ĚĞ ŵĂŶŝğƌĞ
ĞǆƚƌĂĐŚƌŽŵŽƐŽŵŝƋƵĞ͕ Đ͛ĞƐƚͲăͲĚŝƌĞ ƐĂŶƐ ŝŶƚĠŐƌĂƚŝŽŶ ƉƌĠĂůĂďůĞ ĚĂŶƐ ůĞ ŐĠŶŽŵĞ ĚĞ ůĂ ĐĞůůƵůĞ ŚƀƚĞ
;&ŝŐƵƌĞ ϮϲͲϯͿ͘ >ĞƐ ŐğŶĞƐ ƉƌĠĐŽĐĞƐ ;ϭ ă ϰͿ ĐŽĚĞŶƚ ĚĞƐ ƉƌŽƚĠŝŶĞƐ ƌĠŐƵůĂƚƌŝĐĞƐ ƋƵŝ ďůŽƋƵĞŶƚ ůĞƐ
ŵĠĐĂŶŝƐŵĞƐĂŶƚŝͲǀŝƌĂƵǆĚĞůĂĐĞůůƵůĞŚƀƚĞĞƚƉƌĠƉĂƌĞŶƚůĂƌĠƉůŝĐĂƚŝŽŶǀŝƌĂůĞĂůŽƌƐƋƵĞůĞƐŐğŶĞƐƚĂƌĚŝĨƐ
;>ϭă>ϱͿĐŽĚĞŶƚĚĞƐƉƌŽƚĠŝŶĞƐĚĞƐƚƌƵĐƚƵƌĞ;ZƵƐƐĞůů͕ϮϬϬϬͿ͘>ĞĐǇĐůĞǀŝƌĂůƐ͛ĂĐŚğǀĞƉĂƌů͛ĞŶĐĂƉƐŝĚĂƚŝŽŶ
ĞƚůĂůŝďĠƌĂƚŝŽŶĚĞƐǀŝƌŝŽŶƐƉĂƌůǇƐĞĐĞůůƵůĂŝƌĞ͘
>ĞƐ ǀĞĐƚĞƵƌƐ ĂĚĠŶŽǀŝƌĂƵǆ ƐŽŶƚ ĚĞƐ ĂĚĠŶŽǀŝƌƵƐ ŐĠŶĠƚŝƋƵĞŵĞŶƚŵŽĚŝĨŝĠƐ͘ >ĞƐ ǀĞĐƚĞƵƌƐ ĚĞ ƉƌĞŵŝğƌĞ
ŐĠŶĠƌĂƚŝŽŶ ƉƌĠƐĞŶƚĞŶƚ ĞŶ ĞĨĨĞƚ ƵŶĞ ĚĠůĠƚŝŽŶ ĚĞƐ ŐğŶĞƐ ϭ Ğƚ ϯ͕ ůĞƐ ƌĞŶĚĂŶƚ ĚĠĨĞĐƚŝĨƐ ƉŽƵƌ ůĂ
ƌĠƉůŝĐĂƚŝŽŶ͕ ƉƌŽƚĠŐĞĂŶƚ ĂŝŶƐŝ ůĂ ĐĞůůƵůĞ ĚĞ ůĂ ůǇƐĞ Ğƚ ĚĞ ůĂ ƉƌŽƉĂŐĂƚŝŽŶ ĚƵ ǀĞĐƚĞƵƌ͘ >Ă ƐĠƋƵĞŶĐĞ ĚƵ
ƚƌĂŶƐŐğŶĞĂĠƚĠŝŶƐĠƌĠĞĚĂŶƐůĞŐĠŶŽŵĞĚƵǀŝƌƵƐ͕ĐĞƋƵŝƉĞƌŵĞƚƐŽŶĞǆƉƌĞƐƐŝŽŶĚĂŶƐůĞƐĐĞůůƵůĞƐĐŝďůĞƐ͘
>ĞƐǀĞĐƚĞƵƌƐĂĚĠŶŽǀŝƌĂƵǆŽŶƚĠƚĠůĞƐƉƌĞŵŝĞƌƐƚĞƐƚĠƐĞŶĞƐƐĂŝĐůŝŶŝƋƵĞ͕ƚŽƵƚĚ͛ĂďŽƌĚĂƵŶŝǀĞĂƵĚƵŶĞǌ͕
ƉƵŝƐ ĂƵ ŶŝǀĞĂƵ ĚĞƐ ƉŽƵŵŽŶƐ͘ /ůƐ ƉƌĠƐĞŶƚĞŶƚ ů͛ĂǀĂŶƚĂŐĞ Ě͛ġƚƌĞ ŶŽŶ ŝŶƚĠŐƌĂƚŝĨƐ͕ ĐŽŶƚƌĂŝƌĞŵĞŶƚ ĂƵǆ
ƌĠƚƌŽǀŝƌĂƵǆ͕ĐĞƉĞŶĚĂŶƚĐĞůĂĐŽŶĚƵŝƚăƵŶĞĞǆƉƌĞƐƐŝŽŶŝŶƐƚĂďůĞĞƚƚƌĂŶƐŝƚŽŝƌĞĚƵƚƌĂŶƐŐğŶĞĞƚŝŵƉůŝƋƵĞ
ĚĞƐĂĚŵŝŶŝƐƚƌĂƚŝŽŶƐƌĠƉĠƚĠĞƐ͘>͛ĞĨĨŝĐĂĐŝƚĠĂĠƚĠŵŽŶƚƌĠĞ͕ŵĂŝƐĞůůĞĚĠĐƌŽŠƚƌĂƉŝĚĞŵĞŶƚ͕ũƵƐƋƵ͛ăŶĞƉůƵƐ
ŽďƚĞŶŝƌĚĞ ƌĠƉŽŶƐĞĚğƐ ůĂ ϯğŵĞ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͘ĞĐŝ ƚĠŵŽŝŐŶĞĚĞ ůĞƵƌĠůŝŵŝŶĂƚŝŽŶƉĂƌ ůĞƐ ĂŶƚŝĐŽƌƉƐ
ŶĞƵƚƌĂůŝƐĂŶƚƐ͘WĂƌĂŝůůĞƵƌƐ͕ĚĞƐƌĠĂĐƚŝŽŶƐŝŶĨůĂŵŵĂƚŽŝƌĞƐŽŶƚƉĂƌĨŽŝƐĠƚĠŽďƐĞƌǀĠĞƐ͘ŶĨŝŶ͕ŝůĞƐƚăŶŽƚĞƌ
ƋƵĞ ůĞ ƌŝƐƋƵĞĚĞ ƌĠĐƵƉĠƌĂƚŝŽŶĚĞ ůĂ ĨŽŶĐƚŝŽŶĚĞ ƌĠƉůŝĐĂƚŝŽŶƉĂƌ ƌĞĐŽŵďŝŶĂŝƐŽŶĂǀĞĐƵŶĂĚĠŶŽǀŝƌƵƐ
ƐĂƵǀĂŐĞŶ͛ĞƐƚƉĂƐŶƵů͘



&ŝŐƵƌĞϮϲ͘ƵǀĞĐƚĞƵƌĂĚĠŶŽǀŝƌĂůăů͛ĞǆƉƌĞƐƐŝŽŶĚƵƚƌĂŶƐŐğŶĞ
ĚĂƉƚĠĚĞ;ƌǇĂŶ͘^ƚƌĂƵƐƐĂŶĚƵŐĞŶŝĂ͕ϮϬϭϯͿ


>ĂŵƵĐŽǀŝƐĐŝĚŽƐĞ
ϲϰ

Ϯ͘ϱ͘ϯ͘ϰ͘ϯ sĞĐƚĞƵƌƐŶŽŶǀŝƌĂƵǆ

>ĞƐǀĞĐƚĞƵƌƐŶŽŶǀŝƌĂƵǆƐŽŶƚŐĠŶĠƌĂůĞŵĞŶƚĐŽŶƐƚŝƚƵĠƐĚĞŵŽůĠĐƵůĞƐĚ͛EƉůĂƐŵŝĚŝƋƵĞĐŽŵƉůĞǆĠĞƐ
ĂǀĞĐĚĞƐůŝƉŝĚĞƐĐĂƚŝŽŶŝƋƵĞƐŽƵĚĞƐƉŽůǇŵğƌĞƐ͕ĚŽŶŶĂŶƚŶĂŝƐƐĂŶĐĞĂƵǆůŝƉŽƉůĞǆĞƐŽƵĂƵǆƉŽůǇƉůĞǆĞƐ͘/ůƐ
ƐŽŶƚŵŽŝŶƐĞĨĨŝĐĂĐĞƐƋƵĞůĞƐǀĞĐƚĞƵƌƐǀŝƌĂƵǆƉƵŝƐƋƵ͛ŝůƐƐŽŶƚĚĠƉŽƵƌǀƵƐĚĞƐƐŝŐŶĂƵǆĚ͛ĞŶƚƌĠĞĐĞůůƵůĂŝƌĞ
ƉƌĠƐĞŶƚƐăůĂƐƵƌĨĂĐĞĚĞƐǀŝƌƵƐĞƚǀĞĐƚĞƵƌƐǀŝƌĂƵǆ͘ĞƉĞŶĚĂŶƚ͕ŝůƐƐŽŶƚĂƵƐƐŝŵŽŝŶƐŝŵŵƵŶŽŐğŶĞƐ͕ĚŽŶĐ
ƉĞƵŽƵƉĂƐŝŶĚƵĐƚĞƵƌƐĚΖĂŶƚŝĐŽƌƉƐŶĞƵƚƌĂůŝƐĂŶƚƐ͕ĞƚƉĂƌĐŽŶƐĠƋƵĞŶƚ͕ůĞƵƌĞĨĨŝĐĂĐŝƚĠ͕ďŝĞŶƋƵĞŵŽŝŶĚƌĞ͕
ĞƐƚĚĂǀĂŶƚĂŐĞŵĂŝŶƚĞŶƵĞĂƵĐŽƵƌƐĚĞƐĂĚŵŝŶŝƐƚƌĂƚŝŽŶƐ;,ǇĚĞĞƚĂů͕͘ϮϬϬϬͿ͕;'ŝůůĂŶĚ,ǇĚĞ͕ϮϬϭϰͿ͘hŶ
ĐŽŶƐŽƌƚŝƵŵ ƌĠƵŶŝƐƐĂŶƚĚĞƐĠƋƵŝƉĞƐĚĞƐƵŶŝǀĞƌƐŝƚĠƐĚ͛KǆĨŽƌĚ͕ĚŝŶďƵƌŐŚ Ğƚ /ŵƉĞƌŝĂů ŽůůĞŐĞ >ŽŶĚŽŶ
ƚƌĂǀĂŝůůĞĚĞƉƵŝƐϮϬϬϭƐƵƌů͛ŽƉƚŝŵŝƐĂƚŝŽŶĚ͛ƵŶůŝƉŝĚĞĐĂƚŝŽŶŝƋƵĞ͕ǀĞĐƚĞƵƌĚ͛EƉůĂƐŵŝĚŝƋƵĞĐŽĚĂŶƚůĂ
ƉƌŽƚĠŝŶĞ&dZ͗Ɖ'Dϭϲϵͬ'>ϲϳ;&ŝŐƵƌĞϮϳͿ͘'>ϲϳĞƐƚƵŶĞĐŽͲĨŽƌŵƵůĂƚŝŽŶĚĞůŝƉŝĚĞĐĂƚŝŽŶŝƋƵĞ'>ϲϳ
;'ĞŶǌǇŵĞ >ŝƉŝĚϲϳͿ͕ ĚĞ KW ;ĚŝŽůĠŽǇůƉŚŽƐƉŚĂƚŝĚǇůĠƚŚĂŶŽůĂŵŝŶĞͿ ƋƵŝ ƉĞƌŵĞƚ ĚĞ ĨĂĐŝůŝƚĞƌ
ů͛ĠĐŚĂƉƉĞŵĞŶƚ ĞŶĚŽƐŽŵŝƋƵĞ͕ ĂŝŶƐŝ ƋƵĞ ĚĞ DWͲW'ϱϬϬϬ ;ϭ͕ϮͲŝŵǇƌŝƐƚŽǇůͲƐŶͲŐůǇĐĠƌŽͲϯͲ
ƉŚŽƐƉŚŽĠƚŚĂŶŽůĂŵŝŶĞ ƉŽůǇĠƚŚǇůğŶĞŐůǇĐŽůͿ ƋƵŝ ƉĞƌŵĞƚ ĚĞ ƐƚĂďŝůŝƐĞƌ ůĞƐ ĨŽƌŵƵůĂƚŝŽŶƐ ă ĚĞƐ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ƐƵĨĨŝƐĂŶƚĞƐ ƉŽƵƌ ů͛ĂĠƌŽƐŽůŝƐĂƚŝŽŶ ;ƉƌŽƉŽƌƚŝŽŶƐ ƌĞƐƉĞĐƚŝǀĞƐ ϭ͗Ϯ͗Ϭ͕ϬϱͿ͘ >͛ƵŶĞ ĚĞƐ
ƉĂƌƚŝĐƵůĂƌŝƚĠƐ ĚĞ ĐĞ ǀĞĐƚĞƵƌ ĞƐƚ ƋƵĞ ů͛E ƉůĂƐŵŝĚŝƋƵĞ Ě͛ŝŶƚĠƌġƚ ĞƐƚ ĚĠƉŽƵƌǀƵ ĚĞ ŵŽƚŝĨƐ Ɖ'͕
ŐĠŶĠƌĂůĞŵĞŶƚƌĞĐŽŶŶƵƐĐŽŵŵĞEĠƚƌĂŶŐĞƌƉĂƌůĂĐĞůůƵůĞĞƚăů͛ŽƌŝŐŝŶĞĚ͛ƵŶĞƌĠĂĐƚŝŽŶŝŶĨůĂŵŵĂƚŝŽŶ
ƚŝƐƐƵůĂŝƌĞ ;ƌŵƐƚƌŽŶŐĞƚĂů͕͘ϮϬϭϰͿ͘hŶĞĠƚƵĚĞĐůŝŶŝƋƵĞĚĞƉŚĂƐĞϮďĂĚĠďƵƚĠĞŶϮϬϭϮƐƵƌƵŶĞĐŽŚŽƌƚĞ
ĚĞϭϯϲƉĂƚŝĞŶƚƐĞƚĐŽŶƐŝƐƚĂŝƚăĂĚŵŝŶŝƐƚƌĞƌƉĂƌĂĠƌŽƐŽů͕ŵĞŶƐƵĞůůĞŵĞŶƚĞƚƐƵƌƵŶĞĚƵƌĠĞĚ͛ƵŶĂŶ͕ůĞ
ǀĞĐƚĞƵƌ ĚĞ ƚŚĠƌĂƉŝĞ ŐĠŶŝƋƵĞ Ɖ'Dϭϲϵͬ'>ϲϳ͘ >ĞƐ ƌĠƐƵůƚĂƚƐ͕ ƋƵŝ ǀŝĞŶŶĞŶƚ ƚŽƵƚ ũƵƐƚĞ Ě͛ġƚƌĞ ƉƵďůŝĠƐ
;ůƚŽŶĞƚĂů͕͘ϮϬϭϱͿ͕ŵŽŶƚƌĞŶƚƵŶĞĂŵĠůŝŽƌĂƚŝŽŶĚĞůĂĨŽŶĐƚŝŽŶƌĞƐƉŝƌĂƚŽŝƌĞ͕ŵĞƐƵƌĠĞƉĂƌůĞƉĂƌĂŵğƚƌĞ
sD^͕ĂůůĂŶƚĚĞнϯ͕ϳйăнϲ͕ϰйƉŽƵƌůĞƐƉĂƚŝĞŶƚƐƉƌĠƐĞŶƚĂŶƚƵŶĞĨŽŶĐƚŝŽŶƌĞƐƉŝƌĂƚŽŝƌĞĚĠŐƌĂĚĠĞ͘ĞƐ
ƌĠƐƵůƚĂƚƐƐŽŶƚƚƌğƐĞŶĐŽƵƌĂŐĞĂŶƚƐĞƚŽƵǀƌĞŶƚůĂǀŽŝĞăĚĞŶŽƵǀĞĂƵǆĞƐƐĂŝƐŽƶƐĞƌŽŶƚƚĞƐƚĠĞƐĚŝĨĨĠƌĞŶƚĞƐ
ĚŽƐĞƐĞƚĚŝĨĨĠƌĞŶƚĞƐĨƌĠƋƵĞŶĐĞƐĚ͛ŝŶŚĂůĂƚŝŽŶĂĨŝŶĚ͛ġƚƌĞĂŵĠůŝŽƌĠƐ;ŚƚƚƉ͗ͬͬǁǁǁ͘ĐĨŐĞŶĞƚŚĞƌĂƉǇ͘ŽƌŐ͘ƵŬͿ͘

&ŝŐƵƌĞϮϳ͘/ŵĂŐĞĚĞŵŝĐƌŽƐĐŽƉŝĞĠůĞĐƚƌŽŶŝƋƵĞĚĞƐůŝƉŽƐŽŵĞƐ'>ϲϳ
ŚƚƚƉ͗ͬͬǁǁǁ͘ŐĞŶĞŵĞĚƌĞƐĞĂƌĐŚ͘Žǆ͘ĂĐ͘ƵŬͬƵŬĐĨŐƚĐͬƉƌŽĚƵĐƚ͘Śƚŵů

WĂƌ ĂŝůůĞƵƌƐ͕ ĚĞƐĠƚƵĚĞƐŽŶƚĠŐĂůĞŵĞŶƚĠƚĠ ƌĠĂůŝƐĠĞƐĚĂŶƐ ůĞďƵƚĚ͛ĂŵĠůŝŽƌĞƌ ů͛ĞĨĨŝĐĂĐŝƚĠĚĞƐ ůŝƉŝĚĞƐ
ĐĂƚŝŽŶŝƋƵĞƐ͘ hŶĞ ĨŽƌŵƵůĂƚŝŽŶ ĐŽŶƚĞŶĂŶƚ ƵŶ ĐŽŵƉůĞǆĞ ĂƌƐĞŶŝĐĂů Ă ĞŶ ĞĨĨĞƚ ŵŽŶƚƌĠ ĚĞƐ ƉƌŽƉƌŝĠƚĠƐ
ĂŶƚŝďĂĐƚĠƌŝĞŶŶĞƐŝŶƚĠƌĞƐƐĂŶƚĞƐ͕ƉĞƌŵĞƚƚĂŶƚĚĞĐŽŶƚƌŝďƵĞƌăů͛ĠƌĂĚŝĐĂƚŝŽŶĚĞƐďĂĐƚĠƌŝĞƐĐŽŶƚĂŵŝŶĂŶƚĞƐ͕
ĞƚĚĞĨĂǀŽƌŝƐĞƌĂŝŶƐŝů͛ĞĨĨŝĐĂĐŝƚĠĚƵƚƌĂŶƐĨĞƌƚĚĞŐğŶĞĂƵǆĐĞůůƵůĞƐĐŝďůĞƐ;>Ğ'ĂůůĞƚĂů͕͘ϮϬϭϯͿ͘
EŽƚƌĞ ƚƌĂǀĂŝů ĚĞ ƚŚğƐĞ ƉƌŽƉŽƐĞ ƵŶĞ ƐƚƌĂƚĠŐŝĞ ƵƚŝůŝƐĂŶƚ ĚĞƐ ǀĞĐƚĞƵƌƐ ŶŽŶ ǀŝƌĂƵǆ ƋƵŝ ƉƌĠƐĞŶƚĞƌĂŝĞŶƚ
ů͛ĂǀĂŶƚĂŐĞ Ě͛ġƚƌĞ ĠŐĂůĞŵĞŶƚ ŶŽŶ ƐǇŶƚŚĠƚŝƋƵĞƐ Ğƚ ƉŽƚĞŶƚŝĞůůĞŵĞŶƚ ƉůƵƐ ĂƉƚĞƐ ă ġƚƌĞ ƚŽůĠƌĠƐ ƉĂƌ
ů͛ŽƌŐĂŶŝƐŵĞ͘>ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐĨŽŶƚĞŶĞĨĨĞƚů͛ŽďũĞƚĚĞŶŽŵďƌĞƵǆƚƌĂǀĂƵǆĚĞƉƵŝƐƋƵĞůƋƵĞƐ
ĂŶŶĠĞƐĞƚĐŽŶƐƚŝƚƵĞŶƚƵŶĞĂƉƉƌŽĐŚĞŝŶƚĠƌĞƐƐĂŶƚĞăĞǆƉůŽƌĞƌ͘
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






ϯ >ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
 


 
  >ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
ϲϵ

ϯ͘ϭ ĠĐŽƵǀĞƌƚĞĚĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ

>ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ ƐŽŶƚĠǀŽƋƵĠĞƐĚĂŶƐ ůĂ ůŝƚƚĠƌĂƚƵƌĞĚĞƉƵŝƐƉůƵƐĚĞϰϬĂŶƐ͘tŽůĨŵĞƚĞŶ
ĠǀŝĚĞŶĐĞĞŶϭϵϲϳůĂƉƌĠƐĞŶĐĞĚĞƉĂƌƚŝĐƵůĞƐƌŝĐŚĞƐĞŶůŝƉŝĚĞƐƉƌŽǀĞŶĂŶƚĚĞƐƉůĂƋƵĞƚƚĞƐĞƚƉƵƌŝĨŝĂďůĞƐ
ƉĂƌƵůƚƌĂĐĞŶƚƌŝĨƵŐĂƚŝŽŶ;tŽůĨ͕ϭϵϲϳͿ͘Ŷϭϵϳϱ͕ĂůƚŽŶĚĠĐƌŝƚĚĞƐŵŝĐƌŽǀĠƐŝĐƵůĞƐĂƐƐŽĐŝĠĞƐĂƵǆĐĞůůƵůĞƐ
ĠƉŝƚŚĠůŝĂůĞƐĞƚĂƵǆůǇŵƉŚŽďůĂƐƚĞƐ͕ƋƵŝŽŶƚůĂŵġŵĞƐƚƌƵĐƚƵƌĞƋƵĞůĞƐǀĠƐŝĐƵůĞƐƉƌĠƐĞŶƚĞƐĚĂŶƐůĞƐĐŽƌƉƐ
ŵƵůƚŝǀĠƐŝĐƵůĂŝƌĞƐ͕ĂŝŶƐŝƋƵĞĚĞƐƉĂƌƚŝĐƵůĞƐƉƌĠƐĞŶƚĞƐĚĂŶƐůĞƐĠƌƵŵ;ĂůƚŽŶ͕ϭϵϳϱͿ͘
ůůĞƐĂƉƉĂƌĂŝƐƐĞŶƚĞŶƐƵŝƚĞĚĞŵĂŶŝğƌĞƉůƵƐĚĠƚĂŝůůĠĞĞŶϭϵϴϭ;dƌĂŵƐĞƚĂů͕͘ϭϵϴϭͿ͘ĞƚƚĞĠƋƵŝƉĞĚĠĐƌŝƚ
ĚĞƐǀĠƐŝĐƵůĞƐƉƌŽǀĞŶĂŶƚĚĞĚŝĨĨĠƌĞŶƚƐƚǇƉĞƐĐĞůůƵůĂŝƌĞƐĞƚĂǇĂŶƚƵŶĞĂĐƚŝǀŝƚĠϱ͛ŶƵĐůĠŽƚŝĚĂƐĞ͘ŽŵƉƚĞ
ƚĞŶƵ ĚĞ ůĞƵƌ ĐŽŵƉŽƐŝƚŝŽŶ ĞŶ ƉŚŽƐƉŚŽůŝƉŝĚĞƐ͕ ĞƐƐĞŶƚŝĞůůĞŵĞŶƚ ƐƉŚŝŶŐŽŵǇĠůŝŶĞ Ğƚ ĂĐŝĚĞƐ ŐƌĂƐ
ƉŽůǇŝŶƐĂƚƵƌĠƐ͕ ůĞƐ ĂƵƚĞƵƌƐ ƉĞŶƐĞŶƚ ƋƵĞ ĐĞƐ ǀĠƐŝĐƵůĞƐ ƉƌŽǀŝĞŶŶĞŶƚ ĚĞ ůĂŵĞŵďƌĂŶĞ ƉůĂƐŵŝƋƵĞ͘ >ĞƐ
ŝŵĂŐĞƐ ĚĞŵŝĐƌŽƐĐŽƉŝĞ ĠůĞĐƚƌŽŶŝƋƵĞŵŽŶƚƌĞŶƚ ĚĞƐ ǀĠƐŝĐƵůĞƐ ĚĞ ϱϬϬŶŵ ă ϭђŵ ĚĞ ĚŝĂŵğƚƌĞ͕ ĂŝŶƐŝ
ƋƵ͛ƵŶĞƉŽƉƵůĂƚŝŽŶĚĞϰϬŶŵĚĞĚŝĂŵğƚƌĞ͘>ĞƚĞƌŵĞĚ͛ĞǆŽƐŽŵĞĞƐƚƉƌŽƉŽƐĠƉŽƵƌů͛ĞŶƐĞŵďůĞĚĞĐĞƐ
ǀĠƐŝĐƵůĞƐ͕ƋƵŝƉŽƵƌƌĂŝĞŶƚĂǀŽŝƌƵŶƌƀůĞƉŚǇƐŝŽůŽŐŝƋƵĞ͘
Ŷϭϵϴϯ͕ƵŶĞĠƋƵŝƉĞƚƌĂǀĂŝůůĂŶƚƐƵƌůĞƌĞĐǇĐůĂŐĞĚƵƌĠĐĞƉƚĞƵƌăůĂƚƌĂŶƐĨĞƌƌŝŶĞĚĂŶƐůĞƐƌĠƚŝĐƵůŽĐǇƚĞƐ
ĚĠĐŽƵǀƌĞ ůĂ ƉŽƐƐŝďŝůŝƚĠ ĚĞ ĨƵƐŝŽŶ ĚĞƐ ĞŶĚŽƐŽŵĞƐ ŵƵůƚŝǀĠƐŝĐƵůĂŝƌĞƐ ĂǀĞĐ ůĂ ŵĞŵďƌĂŶĞ ƉůĂƐŵŝƋƵĞ
;&ŝŐƵƌĞϮϴͿ͕ĂǇĂŶƚƉŽƵƌĞĨĨĞƚĚĞůŝďĠƌĞƌůĞƵƌĐŽŶƚĞŶƵĚĂŶƐůĞŵŝůŝĞƵĞǆƚƌĂĐĞůůƵůĂŝƌĞ;,ĂƌĚŝŶŐĞƚĂů͕͘ϭϵϴϯ͖
,ĂƌĚŝŶŐĞƚĂů͕͘ϭϵϴϯ͖,ĂƌĚŝŶŐĞƚĂů͕͘ϭϵϴϯͿ͘/ůĠƚĂŝƚũƵƐƋƵ͛ĂůŽƌƐĂĚŵŝƐƋƵĞůĞƐƌĠĐĞƉƚĞƵƌƐăůĂƚƌĂŶƐĨĞƌƌŝŶĞ
ĠƚĂŝĞŶƚĚĠŐƌĂĚĠƐƉĂƌ ůĞƐ ůǇƐŽƐŽŵĞƐ ůŽƌƐĚĞ ůĂŵĂƚƵƌĂƚŝŽŶĞŶĠƌǇƚŚƌŽĐǇƚĞ͘ĞƚƚĞĚĠĐŽƵǀĞƌƚĞĂƉƉŽƌƚĞ
ĚŽŶĐƵŶĞŶŽƵǀĞůůĞĚŝŵĞŶƐŝŽŶĂƵƌĞĐǇĐůĂŐĞŝŶƚĞƌĐĞůůƵůĂŝƌĞ͘WĂƌĂŝůůĞƵƌƐ͕ƵŶĞĂƵƚƌĞĠƋƵŝƉĞƉƵďůŝĞĚĂŶƐ
ƵŶŵġŵĞƚĞŵƉƐƵŶĞĠƚƵĚĞŵĞƚƚĂŶƚĞŶĠǀŝĚĞŶĐĞůĂƉƌĠƐĞŶĐĞĚĞͨŵŝĐƌŽǀĠƐŝĐƵůĞƐͩŽƵͨĞĐƚŽƐŽŵĞƐͩ
ůŝďĠƌĠƐƉĂƌĚĞƐƌĠƚŝĐƵůŽĐǇƚĞƐĞƚĐŽŶƚĞŶĂŶƚůĞƌĠĐĞƉƚĞƵƌăůĂƚƌĂŶƐĨĞƌƌŝŶĞ;WĂŶĂŶĚ:ŽŚŶƐƚŽŶĞ͕ϭϵϴϯͿ͘
>ĞƐƚĞƌŵĞƐĚ͛ĞǆŽƐŽŵĞƐ͕ŵŝĐƌŽǀĠƐŝĐƵůĞƐŽƵĞŶĐŽƌĞĞĐƚŽƐŽŵĞƐƐŽŶƚĚĂŶƐƵŶƉƌĞŵŝĞƌƚĞŵƉƐƵƚŝůŝƐĠƐƉŽƵƌ
ĚĠĐƌŝƌĞ ůĞƐ ǀĠƐŝĐƵůĞƐ ĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ ĚĞ ŵĂŶŝğƌĞ ĐŽŶĨŽŶĚƵĞ͘ /ůƐ ŽŶƚ ƉĂƌ ůĂ ƐƵŝƚĞ ĠƚĠ ƉƌĠĐŝƐĠƐ ĂǀĞĐ
ů͛ĠǀŽůƵƚŝŽŶĚĞƐĐŽŶŶĂŝƐƐĂŶĐĞƐĚĂŶƐůĞĚŽŵĂŝŶĞ͕ŵĂŝƐŶĞƐŽŶƚƉĂƐĞŶĐŽƌĞƵƚŝůŝƐĠƐĚĞŵĂŶŝğƌĞƵŶŝĨŽƌŵĞ͘
WůƵƐŝĞƵƌƐ ŶŽŵƐ ƐŽŶƚ ƌĞƚƌŽƵǀĠƐ ĚĂŶƐ ůĂ ůŝƚƚĠƌĂƚƵƌĞ͕ ĨĂŝƐĂŶƚ ƌĠĨĠƌĞŶĐĞ ă ůĞƵƌ ƚĂŝůůĞ ;ŶĂŶŽƉĂƌƚŝĐƵůĞƐ͕
ŵŝĐƌŽƉĂƌƚŝĐƵůĞƐ͕ŵŝĐƌŽǀĠƐŝĐƵůĞƐ͙Ϳ͕ăůĞƵƌŽƌŝŐŝŶĞĐĞůůƵůĂŝƌĞŽƵƚŝƐƐƵůĂŝƌĞ;ŽŶĐŽƐŽŵĞƐ͕ƉƌŽƐƚĂƐŽŵĞ͙Ϳ͕ŽƵ
ĞŶĐŽƌĞƐŝŵƉůĞŵĞŶƚăůĞƵƌƉƌĠƐĞŶĐĞĞŶĚĞŚŽƌƐĚĞůĂĐĞůůƵůĞ;ĞĐƚŽƐŽŵĞƐ͕ĞǆŽƐŽŵĞƐ͕ĞǆŽǀĠƐŝĐƵůĞƐ͙Ϳ͘>Ă
ƐŝŐŶŝĨŝĐĂƚŝŽŶĚĞƐƚĞƌŵĞƐĞŵƉůŽǇĠƐĚŽŝƚĂŝŶƐŝġƚƌĞƉƌĠĐŝƐĠĞĞƚůĞƉƌŽƚŽĐŽůĞĚĞƉƵƌŝĨŝĐĂƚŝŽŶǀĠƌŝĨŝĠĂĨŝŶ
Ě͛ĠǀŝƚĞƌƚŽƵƚĞĐŽŶĨƵƐŝŽŶ͘


&ŝŐƵƌĞϮϴ͘ĠĐŽƵǀĞƌƚĞĚĞů͛ĞǆŽĐǇƚŽƐĞĚĞƐͨĞŶĚŽƐŽŵĞƐŵƵůƚŝǀĠƐŝĐƵůĂŝƌĞƐͩ
>ĞƐƌĠƚŝĐƵůŽĐǇƚĞƐƐŽŶƚŵĂƌƋƵĠƐĂǀĞĐĚĞůĂƚƌĂŶƐĨĞƌƌŝŶĞĐŽƵƉůĠĞăĚĞƐďŝůůĞƐĚ͛ŽƌĐŽůůŽŢĚĂů͕ďĂƌƌĞĚ͛ĠĐŚĞůůĞϮϬϬŶŵ͘
͛ĂƉƌğƐ;,ĂƌĚŝŶŐĞƚĂů͕͘ϭϵϴϯͿ
  >ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
ϳϬ

ϯ͘Ϯ ŝŽŐĞŶğƐĞĚĞƐs

ϯ͘Ϯ͘ϭ >ĞƐĚŝĨĨĠƌĞŶƚĞƐĐĂƚĠŐŽƌŝĞƐĚ͛s

>ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ;sͿƐĞĚŝǀŝƐĞŶƚĞŶƉůƵƐŝĞƵƌƐĐĂƚĠŐŽƌŝĞƐƐĞůŽŶůĞƵƌƚĂŝůůĞ͘KŶĚŝƐƚŝŶŐƵĞůĞƐ
ĞǆŽƐŽŵĞƐ;ǆŽͿ͕ĚĞůĂƚĂŝůůĞĚ͛ƵŶǀŝƌƵƐ͕ĞŶǀŝƌŽŶϯϬăϭϬϬŶŵĚĞĚŝĂŵğƚƌĞ͕ůĞƐŵŝĐƌŽǀĠƐŝĐƵůĞƐ;DsͿ͕ĚĞ
ů͛ŽƌĚƌĞĚĞŐƌĂŶĚĞƵƌĚĞůĂďĂĐƚĠƌŝĞƐŽŝƚϭϬϬŶŵăϭђŵĚĞĚŝĂŵğƚƌĞ͕ŽƵĞŶĐŽƌĞůĞƐĐŽƌƉƐĂƉŽƉƚŽƚŝƋƵĞƐ͕
ĚĞ ϭ ă ϱ ђŵ ĚĞ ĚŝĂŵğƚƌĞ ;&ŝŐƵƌĞ ϮϵͿ͘ ĞƐ ĚĞƌŶŝĞƌƐ͕ ĚĞ ƚĂŝůůĞ ŝŵƉŽƌƚĂŶƚĞ ƉĂƌ ƌĂƉƉŽƌƚ ă ůĂ ĐĞůůƵůĞ͕
ƉƌĠƐĞŶƚĞŶƚĠŐĂůĞŵĞŶƚů͛ŝŶĐŽŶǀĠŶŝĞŶƚĚĞǀĠŚŝĐƵůĞƌĚĞƐŵĞƐƐĂŐĞƐĚĞŵŽƌƚĐĞůůƵůĂŝƌĞƉƌŽŐƌĂŵŵĠĞĞƚŶĞ
ƐŽŶƚƉĂƐŝŶƚĠƌĞƐƐĂŶƚƐĚĂŶƐůĞĐĂĚƌĞĚĞŶŽƚƌĞĠƚƵĚĞ͘


&ŝŐƵƌĞϮϵ͘KƌĚƌĞĚĞŐƌĂŶĚĞƵƌĚĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
^ĐŚĠŵĂĂĚĂƉƚĠĚĞ;'ǇŽƌŐǇĞƚĂů͕͘ϮϬϭϭͿͲůŝĐŚĠƐDd͗'͘'ŽŶǌĂůĞǌĞƚW͘ŽƵůĂŶŐĞƌ

ϯ͘Ϯ͘Ϯ sŽŝĞƐĚĞƐǇŶƚŚğƐĞĚĞƐs

EŽƵƐĂǀŽŶƐǀƵƋƵĞ ůĞƐsƐĞĚŝƐƚŝŶŐƵĞŶƚƐĞůŽŶ ůĞƵƌƚĂŝůůĞ͕ĞůůĞƐƐĞĚŝƐƚŝŶŐƵĞŶƚĠŐĂůĞŵĞŶƚƐĞůŽŶ ůĞƵƌ
ŵŽĚĞĚĞƉƌŽĚƵĐƚŝŽŶ͘>ĞƐDsƉƌŽǀŝĞŶŶĞŶƚĚƵďŽƵƌŐĞŽŶŶĞŵĞŶƚĚĞůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞƚĂŶĚŝƐƋƵĞ
ůĞƐǆŽƐŽŶƚŝƐƐƵƐĚĞů͛ĞǆŽĐǇƚŽƐĞĚĞƐĐŽƌƉƐŵƵůƚŝǀĠƐŝĐƵůĂŝƌĞƐ;&ŝŐƵƌĞϯϬͿ͘
  >ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
ϳϭ


&ŝŐƵƌĞϯϬ͘sŽŝĞƐĚĞƐǇŶƚŚğƐĞĚĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
^ĐŚĠŵĂĂĚĂƉƚĠĚĞ;DĂƚŚŝǀĂŶĂŶĞƚĂů͕͘ϮϬϭϬͿ

ϯ͘Ϯ͘Ϯ͘ϭ ŝŽŐĞŶğƐĞĚĞƐDs

Ƶ ƌĞƉŽƐ͕ ůĂŵĞŵďƌĂŶĞ ƉůĂƐŵŝƋƵĞ ĞƐƚ ĐĂƌĂĐƚĠƌŝƐĠĞ ƉĂƌ ƵŶĞ ĂƐƐǇŵĠƚƌŝĞ ůŝƉŝĚŝƋƵĞ ĐŽŶƚƌŝďƵĂŶƚ ă ƐĂ
ƐƚĂďŝůŝƚĠ ;DĂŶŶŽ Ğƚ Ăů͕͘ ϮϬϬϮͿ͘ Ŷ ĞĨĨĞƚ͕ ůĞ ĨĞƵŝůůĞƚ ŝŶƚĞƌŶĞ ĞƐƚ ƉƌŝŶĐŝƉĂůĞŵĞŶƚ ĐŽŵƉŽƐĠ
Ě͛ĂŵŝŶŽƉŚŽƐƉŚŽůŝƉŝĚĞƐ͕ ƉŚŽƐƉŚĂƚŝĚǇůƐĠƌŝŶĞ ;W^Ϳ Ğƚ ƉŚŽƐƉŚĂƚŝĚǇůĠƚŚĂŶŽůĂŵŝŶĞ ;WͿ͕ ĂůŽƌƐ ƋƵĞ ůĞ
ĨĞƵŝůůĞƚ ĞǆƚĞƌŶĞ ĐŽŶƚŝĞŶƚ ƉůƵƚƀƚ ĚĞƐ ƐƉŚŝŶŐŽƉŚŽƐƉŚŽůŝƉŝĚĞƐ͕ ƉŚŽƐƉŚĂƚŝĚǇůĐŚŽůŝŶĞ ;WͿ Ğƚ
ƐƉŚŝŶŐŽŵǇĠůŝŶĞ ;^DͿ͘ ĞƐ ƉƌŽƚĠŝŶĞƐ ƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƐ dWͲĚĠƉĞŶĚĂŶƚĞƐ͕ ĂƉƉĞůĠĞƐ ƚƌĂŶƐůŽĐĂƐĞƐ͕
ƉĞƌŵĞƚƚĞŶƚĚĞŵĂŝŶƚĞŶŝƌĐĞƚƚĞĂƐƐǇŵĠƚƌŝĞ;,ƵŐĞůĞƚĂů͕͘ϮϬϬϱͿ͘ůůĞƐƚƌĂŶƐůŽƋƵĞŶƚůĞƐƉŚŽƐƉŚŽůŝƉŝĚĞƐ
Ě͛ƵŶ ĨĞƵŝůůĞƚă ů͛ĂƵƚƌĞĐŽŶƚƌĞ ůĞƵƌŐƌĂĚŝĞŶƚĚĞĐŽŶĐĞŶƚƌĂƚŝŽŶ͘WĂƌŵŝ ůĞƐƚƌĂŶƐůŽĐĂƐĞƐ͕ŽŶĚŝƐƚŝŶŐƵĞ ůĂ
ĨůŝƉƉĂƐĞ͕ƌĞƐƉŽŶƐĂďůĞĚƵŵĂŝŶƚŝĞŶĚĞƐĂŵŝŶŽƉŚŽƐƉŚŽůŝƉŝĚĞƐĚĂŶƐůĞĨĞƵŝůůĞƚŝŶƚĞƌŶĞ͕ĞƚůĂĨůŽƉƉĂƐĞ͕ƋƵŝ
ƉĞƌŵĞƚĚĞŵĂŝŶƚĞŶŝƌ ůĞƐƐƉŚŝŶŐŽƉŚŽƐƉŚŽůŝƉŝĚĞƐĚĂŶƐ ůĞ ĨĞƵŝůůĞƚ ĞǆƚĞƌŶĞ ;&ŝŐƵƌĞϯϭͿ͘>ĂƐĐƌĂŵďůĂƐĞ͕
ƉƌŽƚĠŝŶĞƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƉĞƌŵĞƚƚĂŶƚĚ͛ĠƋƵŝůŝďƌĞƌůĞƐƉŚŽƐƉŚŽůŝƉŝĚĞƐĚĂŶƐůĞƐĚĞƵǆĐŽƵĐŚĞƐĚĞůĂ
ŵĞŵďƌĂŶĞ͕ĂƵŶĞĂĐƚŝǀŝƚĠƌĠĚƵŝƚĞĞŶĂďƐĞŶĐĞĚ͛ĂĐƚŝǀĂƚŝŽŶ͘

&ŝŐƵƌĞϯϭ͘>ĞƐƚƌĂŶƐůŽĐĂƐĞƐŵĂŝŶƚŝĞŶŶĞŶƚůĂƐƚĂďŝůŝƚĠĚĞůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞĂƵƌĞƉŽƐ
ĚĂƉƚĠĚĞ;ǁĂĂůĞƚĂů͕͘ϮϬϬϱͿ

ŝǀĞƌƐƐƚŝŵƵůŝ͕ƚĞůƐƋƵ͛ƵŶĞĂƵŐŵĞŶƚĂƚŝŽŶĚĞůĂĐŽŶĐĞŶƚƌĂƚŝŽŶŝŶƚƌĂĐĞůůƵůĂŝƌĞĚĞĐĂůĐŝƵŵ͕ǀŽŶƚŝŶŚŝďĞƌůĂ
ĨůŝƉƉĂƐĞĞƚĂĐƚŝǀĞƌůĂƐĐƌĂŵďůĂƐĞ͕ĐĞƋƵŝĂƵƌĂƉŽƵƌĐŽŶƐĠƋƵĞŶĐĞĚĞƌŽŵƉƌĞů͛ĂƐƐǇŵĠƚƌŝĞůŝƉŝĚŝƋƵĞĞƚĚĞ
ĐŽŶĚƵŝƌĞ ă ƵŶĞ ƐƵƌĐŚĂƌŐĞ ůŝƉŝĚŝƋƵĞ ƚƌĂŶƐŝƚŽŝƌĞ ĂƵ ŶŝǀĞĂƵ ĚƵ ĨĞƵŝůůĞƚ ĞǆƚĞƌŶĞ͘ ĞŵġŵĞ ƐƚŝŵƵůŝ ĞƐƚ
ƌĞƐƉŽŶƐĂďůĞ ĚĞ ů͛ĂĐƚŝǀĂƚŝŽŶ ĚĞ ůĂ ĐĂůƉĂŢŶĞ͕ ƋƵŝ Ă ƉŽƵƌ ĐŽŶƐĠƋƵĞŶĐĞ ĚĞ ĚĠŐƌĂĚĞƌ ůŽĐĂůĞŵĞŶƚ ůĞƐ
  >ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
ϳϮ

ƉƌŽƚĠŝŶĞƐ ĚƵ ĐǇƚŽƐƋƵĞůĞƚƚĞ ;&ŝŐƵƌĞ ϯϮͿ͘ >Ă ĐŽŶĐŽŵŝƚĂŶĐĞ ĚĞ ĐĞƐ ĚĞƵǆ ĠǀĠŶĞŵĞŶƚƐ ĐŽŶĚƵŝƚ ĂƵ
ďŽƵƌŐĞŽŶŶĞŵĞŶƚ ĚĞ ůĂ ŵĞŵďƌĂŶĞ ƉůĂƐŵŝƋƵĞ Ğƚ ă ůĂ ůŝďĠƌĂƚŝŽŶ ĚĞ ŵŝĐƌŽǀĠƐŝĐƵůĞƐ ŵĞŵďƌĂŶĂŝƌĞƐ
;dƵƌƚƵƌŝĐŝĞƚĂů͕͘ϮϬϭϰͿ͘

&ŝŐƵƌĞϯϮ͘&ŽƌŵĂƚŝŽŶĚĞƐDs
ĚĂƉƚĠĚĞ;ƵƌŐĞƌĞƚĂů͕͘ϮϬϭϯͿ

ϯ͘Ϯ͘Ϯ͘Ϯ ŝŽŐĞŶğƐĞĚĞƐǆŽ

ǀĂŶƚ ůĞƵƌ ůŝďĠƌĂƚŝŽŶ ĚĂŶƐ ůĞ ŵŝůŝĞƵ ĞǆƚƌĂĐĞůůƵůĂŝƌĞ͕ ůĞƐ ĞǆŽƐŽŵĞƐ ƉŽƌƚĞŶƚ ůĞ ŶŽŵ Ě͛/>s ƉŽƵƌ
/ŶƚƌĂ>ƵŵŝŶĂůsĞƐŝĐůĞƐĞƚƐŽŶƚĐŽŶƚĞŶƵƐĚĂŶƐůĞƐĐŽƌƉƐŵƵůƚŝǀĠƐŝĐƵůĂŝƌĞƐŽƵDsƉŽƵƌDƵůƚŝsĞƐŝĐƵůĂƌ
ŽĚŝĞƐ͘>ĞƐDsĂƉƉĂƌƚŝĞŶŶĞŶƚăůĂǀŽŝĞĞŶĚŽĐǇƚĂŝƌĞ͕ĐŽŶƐƚŝƚƵĠĞĚĞĐŽŵƉĂƌƚŝŵĞŶƚƐŵĞŵďƌĂŶĂŝƌĞƐƚƌğƐ
ĚǇŶĂŵŝƋƵĞƐ͘ ĞƵǆͲĐŝ ƐŽŶƚ ŝŵƉůŝƋƵĠƐ ĚĂŶƐ ůΖŝŶƚĞƌŶĂůŝƐĂƚŝŽŶ ĚĞ ĐŽŵƉŽƐĂŶƚƐ ĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ ŽƵ ĚĞ
ƉƌŽƚĠŝŶĞƐ ŵĞŵďƌĂŶĂŝƌĞƐ͕ ŵĂŝƐ ĂƵƐƐŝ ĚĂŶƐ ůĞƵƌ ƌĞĐǇĐůĂŐĞ ă ůĂ ŵĞŵďƌĂŶĞ ƉůĂƐŵŝƋƵĞ͕ ĞƚͬŽƵ ůĞƵƌ
ĚĠŐƌĂĚĂƚŝŽŶ͘
hŶĞ ƉƌĞŵŝğƌĞ ŝŶǀĂŐŝŶĂƚŝŽŶ ĚĞ ůĂ ŵĞŵďƌĂŶĞ ƉůĂƐŵŝƋƵĞ ĐŽŶĚƵŝƚ ă ůĂ ĨŽƌŵĂƚŝŽŶ ĚĞ ǀĠƐŝĐƵůĞƐ
Ě͛ĞŶĚŽĐǇƚŽƐĞ͕ ƋƵŝ ĨƵƐŝŽŶŶĞŶƚ ĂǀĞĐ ůĞƐ ĞŶĚŽƐŽŵĞƐ ƉƌĠĐŽĐĞƐ͘ ĞƐ ĚĞƌŶŝĞƌƐ ƐŽŶƚ ĚĞ ǀĠƌŝƚĂďůĞƐ
ĐŽŵƉĂƌƚŝŵĞŶƚƐĚĞƚƌŝ͕ĞƚƉĞƌŵĞƚƚĞŶƚŶŽƚĂŵŵĞŶƚăůĂĐĞůůƵůĞĚĞƌĞĐǇĐůĞƌƐĞƐƉƌŽƚĠŝŶĞƐŵĞŵďƌĂŶĂŝƌĞƐ
ƐĞůŽŶƐĞƐďĞƐŽŝŶƐ͘ƵĐŽƵƌƐĚĞůĞƵƌŵĂƚƵƌĂƚŝŽŶ͕ůĞƐĞŶĚŽƐŽŵĞƐƉƌĠĐŽĐĞƐĚĞǀŝĞŶŶĞŶƚĚĞƐĞŶĚŽƐŽŵĞƐ
ƚĂƌĚŝĨƐ͘ƵƌĂŶƚĐĞƉƌŽĐĞƐƐƵƐ͕ŝůƐĂĐĐƵŵƵůĞŶƚĚĞƉĞƚŝƚĞƐǀĠƐŝĐƵůĞƐŶŽŵŵĠĞƐ/>s͘ĞůůĞƐͲĐŝƐŽŶƚĨŽƌŵĠĞƐ
ƉĂƌ ŝŶǀĂŐŝŶĂƚŝŽŶĚĞ ůĂŵĞŵďƌĂŶĞĚĞƐĞŶĚŽƐŽŵĞƐ͕ƐĠƋƵĞƐƚƌĂŶƚĚƵĐŽŶƚĞŶƵĐǇƚŽƉůĂƐŵŝƋƵĞƐĞůŽŶƵŶ
ŵĠĐĂŶŝƐŵĞĞŶĐŽƌĞŵĂůĐŽŵƉƌŝƐ͘>͛ŝŵƉůŝĐĂƚŝŽŶĚĞƉƌŽƚĠŝŶĞƐĐŚĂƉĞƌŽŶŶĞƐĂĠƚĠƉƌŽƉŽƐĠĞ;'ĞŵŝŶĂƌĚĞƚ
Ăů͕͘ϮϬϬϰͿ͘>ĞƐĞŶĚŽƐŽŵĞƐƚĂƌĚŝĨƐĂĐƋƵŝğƌĞŶƚĂŝŶƐŝƵŶĞŵŽƌƉŚŽůŽŐŝĞŵƵůƚŝǀĠƐŝĐƵůĂŝƌĞ͕ƋƵŝĚŽŶŶĞůĞƵƌ
ŶŽŵĂƵǆDs͘ĞƐĚĞƌŶŝĞƌƐŽŶƚĞŶƐƵŝƚĞĚĞƵǆĚĞƐƚŝŶĠĞƐƉŽƐƐŝďůĞƐ͗ŝůƐĨƵƐŝŽŶŶĞŶƚĂǀĞĐůĞƐůǇƐŽƐŽŵĞƐ
ĞŶƚƌĂŠŶĂŶƚůĂĚĠŐƌĂĚĂƚŝŽŶĚĞůĞƵƌĐŽŶƚĞŶƵƉĂƌůĞƐŚǇĚƌŽůĂƐĞƐůǇƐŽƐŽŵĂůĞƐ͕ŽƵďŝĞŶŝůƐĨƵƐŝŽŶŶĞŶƚĂǀĞĐ
ůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞ͕ ůŝďĠƌĂŶƚ ůĞƵƌĐŽŶƚĞŶƵĚĂŶƐ ůĞŵŝůŝĞƵĞǆƚƌĂĐĞůůƵůĂŝƌĞĚŽŶŶĂŶƚŶĂŝƐƐĂŶĐĞĂƵǆ
ĞǆŽƐŽŵĞƐ͘/ůĞǆŝƐƚĞƉĂƌĐŽŶƐĠƋƵĞŶƚĚŝĨĨĠƌĞŶƚĞƐƉŽƉƵůĂƚŝŽŶƐĚĞDs͘/ůĞƐƚŝŶƚĠƌĞƐƐĂŶƚĚĞŶŽƚĞƌƋƵĞůĞƐ
DsůĞƐƉůƵƐƌŝĐŚĞƐĞŶĐŚŽůĞƐƚĠƌŽůŽŶƚĚĂǀĂŶƚĂŐĞƚĞŶĚĂŶĐĞăĨƵƐŝŽŶŶĞƌĂǀĞĐůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞ
ƉĂƌůĞƉƌŽĐĞƐƐƵƐĚΖĞǆŽĐǇƚŽƐĞ͕ĂůŽƌƐƋƵĞůĞƐDsƋƵŝĐŽŶƚŝĞŶŶĞŶƚĚƵ>W;>ǇƐŽ;ŝƐͿWŚŽƐƉŚĂƚŝĚŝĐĐŝĚͿ
ƐŽŶƚƉůƵƚƀƚĚĞƐƚŝŶĠƐăůĂĨƵƐŝŽŶĂǀĞĐůĞƐůǇƐŽƐŽŵĞƐĞƚĚŽŶĐăůĞƵƌĚĠŐƌĂĚĂƚŝŽŶ;ƵƐĐŚŽǁĞƚĂů͕͘ϮϬϬϵͿ
;ZĂƉŽƐŽĂŶĚ^ƚŽŽƌǀŽŐĞů͕ϮϬϭϯͿ͘
  >ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
ϳϯ

>ĞŵĠĐĂŶŝƐŵĞĚĞĨŽƌŵĂƚŝŽŶĚĞƐ />s ůĞŵŝĞƵǆĚĠĐƌŝƚƵƚŝůŝƐĞ ůĂŵĂĐŚŝŶĞƌŝĞ^Zd ;ŶĚŽƐŽŵĂů^ŽƌƚŝŶŐ
ŽŵƉůĞǆZĞƋƵŝƌĞĚĨŽƌdƌĂŶƐƉŽƌƚͿƋƵŝĨĂŝƚŝŶƚĞƌǀĞŶŝƌƋƵĂƚƌĞĐŽŵƉůĞǆĞƐƉƌŽƚĠŝƋƵĞƐŵĂũĞƵƌƐĂŝŶƐŝƋƵĞĚĞƐ
ƉƌŽƚĠŝŶĞƐĂƐƐŽĐŝĠĞƐ͘>ĞƐŝŐŶĂůĚ͛ĞŶƚƌĠĞĞƐƚů͛ƵďŝƋƵŝƚŝŶĞƉƌĠƐĞŶƚĞƐƵƌůĞƐƉƌŽƚĠŝŶĞƐĂĚƌĞƐƐĠĞƐĂƵǆDs͘
^ZdͲϬ͕ƋƵŝĐŽŶƚŝĞŶƚ,Z^;,ĞƉĂƚŽĐǇƚĞŐƌŽǁƚŚĨĂĐƚŽƌͲZĞŐƵůĂƚĞĚƚǇƌŽƐŝŶĞŬŝŶĂƐĞ^ƵďƐƚƌĂƚĞͿ͕ƌĞĐŽŶŶĂŠƚ
Ğƚ ƐĠƋƵĞƐƚƌĞ ůĞƐ ƉƌŽƚĠŝŶĞƐ ƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƐ ŵŽŶŽƵďŝƋƵŝƚŝŶǇůĠĞƐ͕ ĐŽŶĚƵŝƐĂŶƚ ĂƵ ƌĞĐƌƵƚĞŵĞŶƚ
Ě͛^ZdͲ/͕ƋƵŝĐŽŶƚŝĞŶƚdƐŐͲϭϬϭ͘ĞĚĞƌŶŝĞƌƌĞĐƌƵƚĞăƐŽŶƚŽƵƌ^ZdͲ//ĞƚƉĂƌƚŝĐŝƉĞăů͛ŝŶǀĂŐŝŶĂƚŝŽŶĚĞ
ůĂŵĞŵďƌĂŶĞ;&ŝŐƵƌĞϯϯĂͿ͘^ZdͲ//ƌĞĐƌƵƚĞĞŶƐƵŝƚĞ^ZdͲ///ƋƵŝŝŶƚĞƌĂŐŝƚĂǀĞĐůĞĐĂƌŐŽƵďŝƋƵŝƚŝŶǇůĠ
ƉŽƵƌĞŶƚƌĂŠŶĞƌƐŽŶŝŶǀĂŐŝŶĂƚŝŽŶĞŶŵġŵĞƚĞŵƉƐƋƵĞƐĂĚĠƐƵďŝƋƵŝƚŝŶǇůĂƚŝŽŶ;&ŝŐƵƌĞϯϯďͿ͘sƉƐϰĞŶƚƌĞ
ĞŶƐƵŝƚĞĚĂŶƐů͛ŝŶǀĂŐŝŶĂƚŝŽŶƉŽƵƌĚĠƐĂƐƐĞŵďůĞƌůĞƐĨŝůĂŵĞŶƚƐĚ͛^ZdͲ///ƋƵŝƐĞƌŽŶƚƉĂƌůĂƐƵŝƚĞƌĞĐǇĐůĠƐ
;&ŝŐƵƌĞϯϯĐͿ;ZĂŝďŽƌŐĂŶĚ^ƚĞŶŵĂƌŬ͕ϮϬϬϵͿ͘

&ŝŐƵƌĞϯϯ͘>ĂŵĂĐŚŝŶĞƌŝĞ^Zdăů͛ŽƌŝŐŝŶĞĚĞƐ/>s
;ZĂŝďŽƌŐĂŶĚ^ƚĞŶŵĂƌŬ͕ϮϬϬϵͿ

ĞƉƌŽĐĞƐƐƵƐŶĞƐĞŵďůĞƉĂƐġƚƌĞůĞƐĞƵůĐŽŶĚƵŝƐĂŶƚăůĂĨŽƌŵĂƚŝŽŶĚĞƐ/>s͘ŶĞĨĨĞƚ͕ŝůĂĠƚĠŵŽŶƚƌĠƋƵĞ
ĚĞƐ ĐĞůůƵůĞƐĚĠƉŽƵƌǀƵĞƐĚĞƐĠůĠŵĞŶƚƐ ĐůĠƐĚĞ ĐĞƚƚĞŵĂĐŚŝŶĞƌŝĞĠƚĂŝĞŶƚ ƚŽƵƚĚĞŵġŵĞĐĂƉĂďůĞƐĚĞ
ŐĠŶĠƌĞƌĚĞƐDs ;^ƚƵĨĨĞƌƐ ĞƚĂů͕͘ ϮϬϬϵͿ͘WĂƌ ĂŝůůĞƵƌƐ͕ ƵŶĞĠƚƵĚĞĂŵŽŶƚƌĠƋƵ͛ĞůůĞƐ ƐĞŵďůĞŶƚƉůƵƚƀƚ
ĚĞƐƚŝŶĞƌůĞƐ/>săůĂĚĠŐƌĂĚĂƚŝŽŶ͘ŶĞĨĨĞƚ͕ů͛ƵďŝƋƵŝƚŝŶǇůĂƚŝŽŶĚƵD,//ĞƐƚŶĠĐĞƐƐĂŝƌĞăƐĂĚĠŐƌĂĚĂƚŝŽŶ
ƉĂƌůĞƐůǇƐŽƐŽŵĞƐ͕ĐŽŶƚƌĂŝƌĞŵĞŶƚăƐŽŶŝŶĐŽƌƉŽƌĂƚŝŽŶĚĂŶƐůĞƐĞǆŽƐŽŵĞƐ;ƵƐĐŚŽǁĞƚĂů͕͘ϮϬϬϵͿ͘
>Ă ůŝƚƚĠƌĂƚƵƌĞ ĠǀŽƋƵĞ ĂŝŶƐŝ Ě͛ĂƵƚƌĞƐŵĠĐĂŶŝƐŵĞƐ ĚĞ ĨŽƌŵĂƚŝŽŶ ĚĞƐ />s͘ ĞƌƚĂŝŶƐ ĐŽŵƉŽƐĂŶƚƐ ĚĞ ůĂ
ŵĂĐŚŝŶĞƌŝĞ^ZdƉĞƵǀĞŶƚƚŽƵƚĚĞŵġŵĞġƚƌĞŝŵƉůŝƋƵĠƐ;ŽůŽŵďŽĞƚĂů͕͘ϮϬϭϯͿ͘>͛ŝŶĐŽƌƉŽƌĂƚŝŽŶĚƵ
ƌĠĐĞƉƚĞƵƌ ă ůĂ ƚƌĂŶƐĨĞƌƌŝŶĞ ĞŶ ĞƐƚ ƵŶ ĞǆĞŵƉůĞ͕ ƐŽŶ ŝŶĐŽƌƉŽƌĂƚŝŽŶ Ŷ͛ĞƐƚ ƉĂƐ ĚĠƉĞŶĚĂŶƚĞ ĚĞ
ů͛ƵďƚŝƋƵŝƚŝŶǇůĂƚŝŽŶ͕ĞŶƌĞǀĂŶĐŚĞ͕ĞůůĞŶĠĐĞƐƐŝƚĞů͛ŝŶƚĞƌǀĞŶƚŝŽŶĚĞůĂƉƌŽƚĠŝŶĞĂĐĐĞƐƐŽŝƌĞ>/y;'ĞŵŝŶĂƌĚ
ĞƚĂů͕͘ϮϬϬϰͿ͘hŶĞĠƋƵŝƉĞĂƌĠĐĞŵŵĞŶƚŵŝƐĞŶĠǀŝĚĞŶĐĞůĂƉĂƌƚŝĐŝƉĂƚŝŽŶĚ͛ƵŶĂĚĂƉƚĂƚĞƵƌĐǇƚŽƐŽůŝƋƵĞ
ŶŽŵŵĠ ƐǇŶƚĠŶŝŶĞ͘ Ğ ĚĞƌŶŝĞƌ ƐĞ ůŝĞƌĂŝƚ ĂƵǆ ƉƌŽƚĠŝŶĞƐ ŵĞŵďƌĂŶĂŝƌĞƐ ƉĂƌ ů͛ŝŶƚĞƌŵĠĚŝĂŝƌĞ ĚĞ ĚĞƵǆ
ĚŽŵĂŝŶĞƐWĚ͛ƵŶĞƉĂƌƚ͕ĞƚăůĂƉƌŽƚĠŝŶĞ>/yƉĂƌů͛ŝŶƚĞƌŵĠĚŝĂŝƌĞĚĞƚƌŽŝƐŵŽƚŝĨƐ>zWyŶ>Ě͛ĂƵƚƌĞƉĂƌƚ͘
>/y Ɛ͛ĂƐƐŽĐŝĞƌĂŝƚ ĂůŽƌƐ ă ^ZdͲ///͕ ƌĞƐƉŽŶƐĂďůĞ ĚĞ ůĂ ĨŽƌŵĂƚŝŽŶ ĚĞƐ />s ;ĂŝĞƚƚŝ Ğƚ Ăů͕͘ ϮϬϭϮͿ͘ WĂƌ
  >ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
ϳϰ

ĂŝůůĞƵƌƐ͕ ů͛ĂĐƚŝǀŝƚĠ ŚĠƉĂƌĂŶĂƐĞ ƐĞŵďůĞ ĠŐĂůĞŵĞŶƚ ŝŵƉůŝƋƵĠĞ ĚĂŶƐ ůĂ ĨŽƌŵĂƚŝŽŶ ĚĞƐ ĞǆŽƐŽŵĞƐ͕ Ğƚ
ŶŽƚĂŵŵĞŶƚů͛ŝŶĐŽƌƉŽƌĂƚŝŽŶĚĞůĂƚĠƚƌĂƐƉĂŶŝŶĞϲϯ;ĂŝĞƚƚŝĞƚĂů͕͘ϮϬϭϮͿ;ZŽƵĐŽƵƌƚĞƚĂů͕͘ϮϬϭϱͿ͘ĞƵǆ
ĞŶǌǇŵĞƐĚƵŵĠƚĂďŽůŝƐŵĞůŝƉŝĚŝƋƵĞƐŽŶƚĠŐĂůĞŵĞŶƚĠǀŽƋƵĠĞƐ͗ů͛ĂĐƚŝǀŝƚĠƐƉŚŝŶŐŽŵǇĠůŝŶĂƐĞ͕ƋƵŝĐĂƚĂůǇƐĞ
ůΖŚǇĚƌŽůǇƐĞĚĞůĂƐƉŚŝŶŐŽŵǇĠůŝŶĞĞŶĐĠƌĂŵŝĚĞ;dƌĂũŬŽǀŝĐĞƚĂů͕͘ϮϬϬϴͿ͕ŽƵĞŶĐŽƌĞůĂƉŚŽƐƉŚŽůŝƉĂƐĞϮ
ƋƵŝŚǇĚƌŽůǇƐĞůĂƉŚŽƐƉŚĂƚŝĚǇůĐŚŽůŝŶĞĞŶĂĐŝĚĞƉŚŽƐƉŚĂƚŝĚŝƋƵĞ;>ĂƵůĂŐŶŝĞƌĞƚĂů͕͘ϮϬϬϰͿ;'ŚŽƐƐŽƵďĞƚ
Ăů͕͘ϮϬϭϰͿ͘/ůĞƐƚƐƵŐŐĠƌĠƋƵĞĐĞƐƉƌŽĚƵŝƚƐŝŶĚƵŝƐĞŶƚƵŶĞĐŽƵƌďƵƌĞĚĂŶƐůĂŵĞŵďƌĂŶĞĞŶĚŽƐŽŵŝƋƵĞ͕
ĞŶƚƌĂŠŶĂŶƚƐŽŶďŽƵƌŐĞŽŶŶĞŵĞŶƚ͘>͛ŽƌŝŐŝŶĞĚĞĨŽƌŵĂƚŝŽŶĚĞƐĞǆŽƐŽŵĞƐĞƐƚĂŝŶƐŝƚƌğƐĠƚƵĚŝĠĞĞƚƚĞŶĚă
ƐƵŐŐĠƌĞƌƋƵĞƉůƵƐŝĞƵƌƐƉŽƉƵůĂƚŝŽŶƐĚ͛ĞǆŽƐŽŵĞƐĐŽĞǆŝƐƚĞŶƚ͘
>ĞƉƌŽĐĞƐƐƵƐĚĞĨƵƐŝŽŶĚĞƐDsĂǀĞĐůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞŶĠĐĞƐƐŝƚĞƋƵĂŶƚăůƵŝů͛ŝŶƚĞƌǀĞŶƚŝŽŶĚĞ
ƉƌŽƚĠŝŶĞƐ ĚƵ ĐǇƚŽƐƋƵĞůĞƚƚĞ͕ ƚĞůůĞƐ ƋƵĞ ů͛ĂĐƚŝŶĞ ŽƵ ĞŶĐŽƌĞ ůĞƐŵŝĐƌŽƚƵďƵůĞƐ͕ŵĂŝƐ ĂƵƐƐŝ ĚĞŵŽƚĞƵƌƐ
ŵŽůĠĐƵůĂŝƌĞƐƚĞůůĞƐƋƵĞůĂŬŝŶĠƐŝŶĞŽƵůĂŵǇŽƐŝŶĞ͕Ě͛ŝŶƚĞƌƌƵƉƚĞƵƌƐŵŽůĠĐƵůĂŝƌĞƐ͕ĐŽŵŵĞůĞƐ'dWĂƐĞƐĚĞ
ůĂĨĂŵŝůůĞZĂďĞƚĞŶĨŝŶĚĞůĂŵĂĐŚŝŶĞƌŝĞĚĞĨƵƐŝŽŶŝŵƉůŝƋƵĂŶƚůĞƐƉƌŽƚĠŝŶĞƐ^EZ͘hŶĞĠƚƵĚĞĚĞZE
ŝŶƚĞƌĨĠƌĞŶĐĞĂŶŽƚĂŵŵĞŶƚŵŽŶƚƌĠƋƵ͛ĞŶĂďƐĞŶĐĞĚĞƐƉƌŽƚĠŝŶĞƐZĂďϮϳĂĞƚď͕ůĞƐĐĞůůƵůĞƐƉƌŽĚƵŝƐĂŝĞŶƚ
ŵŽŝŶƐĚ͛ǆŽ͘>ĂƚĂŝůůĞĚĞƐDsĠƚĂŝƚƐŝŐŶŝĨŝĐĂƚŝǀĞŵĞŶƚĂƵŐŵĞŶƚĠĞĞŶĂďƐĞŶĐĞĚĞZĂďϮϳĂ͕ƚĠŵŽŝŐŶĂŶƚ
ĚĞů͛ĂĐĐƵŵƵůĂƚŝŽŶĚ͛/>s͘WĂƌĂŝůůĞƵƌƐ͕ůĞƐDsĠƚĂŝĞŶƚůŽĐĂůŝƐĠƐĚĂŶƐůĂƌĠŐŝŽŶƉĠƌŝŶƵĐůĠĂŝƌĞĞŶĂďƐĞŶĐĞ
ĚĞZĂďϮϳď͕ĞŵƉġĐŚĂŶƚƉŚǇƐŝƋƵĞŵĞŶƚƚŽƵƚĞĨƵƐŝŽŶăůĂŵĞŵďƌĂŶĞ;KƐƚƌŽǁƐŬŝĞƚĂů͕͘ϮϬϭϬͿ͘

ϯ͘Ϯ͘Ϯ͘ϯ >ĞƐĚŝǀĞƌƐƐƚŝŵƵůŝ

WůƵƐŝĞƵƌƐƐƚŝŵƵůŝŽŶƚĠƚĠƌĞĐĞŶƐĠƐƉĂƌƵƌŐĞƌĞƚĂů͕ƐĞůŽŶůĞƐƚǇƉĞƐĐĞůůƵůĂŝƌĞƐ;&ŝŐƵƌĞϯϰͿ͘ĞƚƚĞĨŝŐƵƌĞ
ŝůůƵƐƚƌĞůĂĚŝǀĞƌƐŝƚĠĚĞƐƐƚŝŵƵůŝăů͛ŽƌŝŐŝŶĞĚĞůĂƉƌŽĚƵĐƚŝŽŶĚĞƐs͕ĂŝŶƐŝƋƵĞůĂĚŝǀĞƌƐŝƚĠĚĞƐsĞůůĞƐͲ
ŵġŵĞƐĞƚĚĞƐŵĞƐƐĂŐĞƐƚƌĂŶƐƉŽƌƚĠƐ͘WĂƌĂŝůůĞƵƌƐ͕Ě͛ĂƵƚƌĞƐƐƚŝŵƵůŝĞŶƚƌĂŠŶĞŶƚĠŐĂůĞŵĞŶƚƵŶĞůŝďĠƌĂƚŝŽŶ
Ě͛ĞǆŽƐŽŵĞƐ͕ ƚĞůƐƋƵĞ ůĞ ƐƚƌĞƐƐ͕ ƉƌŽǀŽƋƵĠƉĂƌĞǆĞŵƉůĞƉĂƌƵŶĞ ŝŶĐƵďĂƚŝŽŶĞŶƉƌĠƐĞŶĐĞĚĞW^͕ŽƵ
ĞŶĐŽƌĞůĞƐĂƚƚĂƋƵĞƐŵŝĐƌŽďŝĞŶŶĞƐ͘ĞƐǀĠƐŝĐƵůĞƐƚƌĂŶƐĨğƌĞŶƚĚĞƐƐŝŐŶĂƵǆĚĞƐƚƌĞƐƐƋƵŝƐŽŶƚƚŽǆŝƋƵĞƐ
ƉŽƵƌůĞƐĐĞůůƵůĞƐĐŝďůĞƐ͘ĂŶƐůĞďƵƚĚ͛ƵŶĞĂƉƉůŝĐĂƚŝŽŶƚŚĠƌĂƉĞƵƚŝƋƵĞ͕ŝůĞƐƚĚŽŶĐŝŵƉŽƌƚĂŶƚĚĞƚƌĂǀĂŝůůĞƌ
ĂǀĞĐĚĞƐĐĞůůƵůĞƐƐĂŝŶĞƐĞƚŶŽŶƉůĂĐĠĞƐĞŶĐŽŶĚŝƚŝŽŶĚĞƐƚƌĞƐƐ͘

&ŝŐƵƌĞϯϰ͘>ĞƐsƉĞƵǀĞŶƚġƚƌĞƉƌŽĚƵŝƚĞƐǀŝĂĚŝĨĨĠƌĞŶƚƐƐƚŝŵƵůŝ
;ƵƌŐĞƌĞƚĂů͕͘ϮϬϭϯͿ
  >ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
ϳϱ

ϯ͘Ϯ͘ϯ ŽŵƉŽƐŝƚŝŽŶůŝƉŝĚŝƋƵĞ͕ƉƌŽƚĠŝƋƵĞĞƚŶƵĐůĠŝƋƵĞĚĞƐs

>ĞƐ s ƐŽŶƚ ƚŽƵƚĞƐ ĐĂƌĂĐƚĠƌŝƐĠĞƐ ƉĂƌ ĚĞ ƉĞƚŝƚĞƐ ǀĠƐŝĐƵůĞƐ ĞŶƚŽƵƌĠĞƐ Ě͛ƵŶĞ ďŝĐŽƵĐŚĞ ůŝƉŝĚŝƋƵĞ
;&ŝŐƵƌĞϯϱͿ͕ĚŽŶƚůĂĐŽŵƉŽƐŝƚŝŽŶŵŽůĠĐƵůĂŝƌĞĚŝĨĨğƌĞƐĞůŽŶůĞƵƌŽƌŝŐŝŶĞ͘ŝŶƐŝ͕ůĂĐŽŵƉŽƐŝƚŝŽŶĚĞƐǆŽ
ĞƐƚƉƌŽĐŚĞĚĞĐĞůůĞĚĞƐĞŶĚŽƐŽŵĞƐ͕ƚĂŶĚŝƐƋƵĞůĂĐŽŵƉŽƐŝƚŝŽŶĚĞƐDsƐĞƌĂƉƉƌŽĐŚĞĚĂǀĂŶƚĂŐĞĚĞĐĞůůĞ
ĚĞůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞ͘WĂƌĂŝůůĞƵƌƐ͕ůĂĐŽŵƉŽƐŝƚŝŽŶĚĞƐsĚĠƉĞŶĚĠŐĂůĞŵĞŶƚĚƵƚǇƉĞĐĞůůƵůĂŝƌĞ
ĚŽŶƚĞůůĞƐƐŽŶƚŝƐƐƵĞƐ͘

&ŝŐƵƌĞϯϱ͘ŽŵƉŽƐŝƚŝŽŶŐĠŶĠƌĂůĞĚĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
;ŽůŽŵďŽĞƚĂů͕͘ϮϬϭϰͿ

>ĞƐ Ds Ğƚ ůĞƐ ǆŽ ŽŶƚ ƵŶĞ ĐŽŵƉŽƐŝƚŝŽŶ ůŝƉŝĚŝƋƵĞ ƐŝŵŝůĂŝƌĞ͘ /ůƐ ƐŽŶƚ ĞŶƌŝĐŚŝƐ ĞŶ ƐƉŚŝŶŐŽŵǇĠůŝŶĞ͕
ĐŚŽůĞƐƚĠƌŽů Ğƚ ĐĠƌĂŵŝĚĞƐ͘ >Ă ƐƉŚŝŶŐŽŵǇĠůŝŶĞ Ğƚ ůĞ ĐŚŽůĞƐƚĠƌŽů ƐŽŶƚ ĐĂƌĂĐƚĠƌŝƐƚŝƋƵĞƐ ĚĞ ĚŽŵĂŝŶĞƐ
ƌĠƐŝƐƚĂŶƚƐ ĂƵǆ ĚĠƚĞƌŐĞŶƚƐ ƉƌĠƐĞŶƚƐ ĚĂŶƐ ůĂ ŵĞŵďƌĂŶĞ ƉůĂƐŵŝƋƵĞ ͗ ůĞƐ ƌĂĚĞĂƵǆ ůŝƉŝĚŝƋƵĞƐ ĞŶĐŽƌĞ
ĂƉƉĞůĠƐͨůŝƉŝĚƌĂĨƚƐͩ͘WĂƌĂŝůůĞƵƌƐ͕ĚĞƐƉƌŽƚĠŝŶĞƐĂƐƐŽĐŝĠĞƐĂƵǆƌĂĨƚƐƚĞůůĞƐƋƵĞůĞƐƉƌŽƚĠŝŶĞƐăĂŶĐƌĞ
'W/ ŽƵ ůĞƐ ĨůŽƚŝůůŝŶĞƐ ŽŶƚ ĠƚĠ ƌĞƚƌŽƵǀĠƐ ĚĂŶƐ ůĞƐ ǆŽ͘ /ů ƐĞŵďůĞƌĂŝƚ ƋƵĞ ĐĞƐ ĚŽŵĂŝŶĞƐ ƐŽŝĞŶƚ
ƉƌĠĨĠƌĞŶƚŝĞůůĞŵĞŶƚĞŶĚŽĐǇƚĠƐ;/ŬŽŶĞŶ͕ϮϬϬϭͿ͘>͛ĂƐǇŵĠƚƌŝĞƉƌĠƐĞŶƚĞĚĂŶƐůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞĚĞƐ
ĐĞůůƵůĞƐǀŝǀĂŶƚĞƐŶ͛ĞƐƚƉĂƐĐŽŶƐĞƌǀĠĞĚĂŶƐůĞƐs͕ƋƵŝƐŽŶƚĐĂƌĂĐƚĠƌŝƐĠĞƐƉĂƌů͛ĞǆƉŽƐŝƚŝŽŶĚĞůĂW^ƐƵƌ
ůĞƵƌĨĞƵŝůůĞƚĞǆƚĞƌŶĞ͘ĞĐŝĞƐƚĐĞƌƚĂŝŶĞŵĞŶƚĚƸăů͛ĂďƐĞŶĐĞĚĞůĂĨůŝƉƉĂƐĞĚĂŶƐůĞƐs;,ƵŐĞůĞƚĂů͕͘ϮϬϬϱͿ
;ŽůŽŵďŽĞƚĂů͕͘ϮϬϭϰͿ͘
>ĂĐŽŵƉŽƐŝƚŝŽŶĞŶƉƌŽƚĠŝŶĞƐĚĞƐsĂƚŽƵƚĚΖĂďŽƌĚĠƚĠĂŶĂůǇƐĠĞŐƌąĐĞăĚĞƐƚĞĐŚŶŝƋƵĞƐƵƚŝůŝƐĂŶƚĚĞƐ
ĂŶƚŝĐŽƌƉƐƚĞůůĞƐƋƵĞůĞǁĞƐƚĞƌŶďůŽƚĞƚůΖŝŵŵƵŶŽŵŝĐƌŽƐĐŽƉŝĞĠůĞĐƚƌŽŶŝƋƵĞ͕ŵĂŝƐůĞĚĠǀĞůŽƉƉĞŵĞŶƚĚĞƐ
ƚĞĐŚŶŝƋƵĞƐĚΖĂŶĂůǇƐĞƉƌŽƚĠŽŵŝƋƵĞĂƉĂƌůĂƐƵŝƚĞƉĞƌŵŝƐůΖŝĚĞŶƚŝĨŝĐĂƚŝŽŶăŐƌĂŶĚĞĠĐŚĞůůĞĚĞĚŝǀĞƌƐĞƐ
ƉƌŽƚĠŝŶĞƐŶŽŶƉƌĠĚŽŵŝŶĂŶƚĞƐ͘ĞƐďĂƐĞƐĚĞĚŽŶŶĠĞƐƌĞŐƌŽƵƉĞŶƚůĞƐƌĠƐƵůƚĂƚƐĚĞƐĚŝĨĨĠƌĞŶƚĞƐĠƚƵĚĞƐ
  >ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
ϳϲ

ƌĠĂůŝƐĠĞƐ ĂŝŶƐŝ ƋƵĞ ůĞƵƌ ƉƌŽƚŽĐŽůĞ ĚĞ ƉƵƌŝĨŝĐĂƚŝŽŶ͘ /ů ƐΖĂŐŝƚ ĚΖƵŶ ƉƌĠĐŝĞƵǆ ŽƵƚŝů ƉŽƵƌ ĂŵĠůŝŽƌĞƌ ůĂ
ĐŽŵƉƌĠŚĞŶƐŝŽŶĚĞ ůĂĐŽŵƉůĞǆŝƚĠĚĞƐs͘>ĂďĂƐĞĚĞĚŽŶŶĠĞƐǆŽĂƌƚĂ;ŚƚƚƉ͗ͬͬǁǁǁ͘ĞǆŽĐĂƌƚĂ͘ŽƌŐͬͿ͕
ĐƌĠĠĞĞŶϮϬϬϵ;DĂƚŚŝǀĂŶĂŶĂŶĚ^ ŝŵƉƐŽŶ͕ϮϬϬϵͿ͕ƌĞĐĞŶƐĞăĐĞũŽƵƌƉƌğƐĚĞϭϬϬϬϬƉƌŽƚĠŝŶĞƐĚŝĨĨĠƌĞŶƚĞƐ
ƌĞƚƌŽƵǀĠĞƐ ĚĂŶƐ ůĞƐ ǆŽ͘ WĂƌŵŝ ĐĞůůĞƐͲĐŝ͕ ĐĞƌƚĂŝŶĞƐ ƐŽŶƚ ƵďŝƋƵŝƚĂŝƌĞƐ͕ Đ͛ĞƐƚͲăͲĚŝƌĞ ƋƵ͛ĞůůĞƐ ƐŽŶƚ
ŐĠŶĠƌĂůĞŵĞŶƚƌĞƚƌŽƵǀĠĞƐĚĂŶƐƚŽƵƐůĞƐǆŽĞƚĐŽƌƌĞƐƉŽŶĚĞŶƚƉƌŝŶĐŝƉĂůĞŵĞŶƚĂƵǆƉƌŽƚĠŝŶĞƐŝŵƉůŝƋƵĠĞƐ
ĚĂŶƐůĞƵƌďŝŽŐĞŶğƐĞ͕ĐŽŵŵĞůĞƐƚĠƚƌĂƐƉĂŶŝŶĞƐdƐŐͲϭϬϭŽƵϲϯ͕Ě͛ĂƵƚƌĞƐĚĠƉĞŶĚĞŶƚĚƵƚǇƉĞĐĞůůƵůĂŝƌĞ
ĞƚĚƵƐƚĂƚƵƚƉŚǇƐŝŽƉĂƚŚŽůŽŐŝƋƵĞĚĞůĂĐĞůůƵůĞ͕ŽƵĞŶĐŽƌĞĚĞƐĐŽŶĚŝƚŝŽŶƐĚĞƉƌŽĚƵĐƚŝŽŶ͘>ĞƐƉƌŽƚĠŝŶĞƐ
ĚƵŶŽǇĂƵ͕ĚĞůĂŵŝƚŽĐŚŽŶĚƌŝĞŽƵĞŶĐŽƌĞĚĞů͛ĂƉƉĂƌĞŝůĚĞ'ŽůŐŝŶĞƐŽŶƚƉĂƐƌĞƚƌŽƵǀĠĞƐĚĂŶƐůĞƐǆŽ͕ĐĞ
ƋƵŝĐŽŶĨŝƌŵĞůĞƵƌƐƉĠĐŝĨŝĐŝƚĠĞƚůĞƐĚŝƐƚŝŶŐƵĞĚĞƐĚĠďƌŝƐĐĞůůƵůĂŝƌĞƐ;<ĞůůĞƌĞƚĂů͕͘ϮϬϬϲͿ͘WĂƌĂŝůůĞƵƌƐ͕ůĞƐ
ǆŽ ĠƚĂŶƚ ŝƐƐƵƐ Ě͛ƵŶĞ ĚŽƵďůĞ ŝŶǀĂŐŝŶĂƚŝŽŶ ĚĞ ŵĞŵďƌĂŶĞ͕ ů͛ŽƌŝĞŶƚĂƚŝŽŶ ĚĞƐ ƉƌŽƚĠŝŶĞƐ
ƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƐĞƐƚŝŶĐŚĂŶŐĠĞƉĂƌƌĂƉƉŽƌƚăůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞ͘ŽŶĐĞƌŶĂŶƚůĂĐŽŵƉŽƐŝƚŝŽŶ
ƉƌŽƚĠŝƋƵĞĚĞƐDs͕ĞůůĞĞƐƚĚĠƉĞŶĚĂŶƚĞĚĞůĂĐĞůůƵůĞĚ͛ŽƌŝŐŝŶĞ͕ďŝĞŶƋƵĞƚŽƵƚĞƐůĞƐƉƌŽƚĠŝŶĞƐŶĞƐŽŝĞŶƚ
ƉĂƐƌĞƚƌŽƵǀĠĞƐĚĂŶƐůĞƐDs͘hŶĞĂƵƚƌĞďĂƐĞĚĞĚŽŶŶĠĞƐƌĞŐƌŽƵƉĂŶƚůĞƐƌĠƐƵůƚĂƚƐĚĞƐĚŝĨĨĠƌĞŶƚƐƚǇƉĞƐ
ĚĞǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐĂĠŐĂůĞŵĞŶƚĠƚĠĐƌĠĠĞ͘ůůĞĞƐƚƌĠŐƵůŝğƌĞŵĞŶƚŵŝƐĞăũŽƵƌƉĂƌůĞƐĞǆƉĞƌƚƐ
ĚƵĚŽŵĂŝŶĞ͗sĞƐŝĐůĞƉĞĚŝĂ;ŚƚƚƉ͗ͬͬǁǁǁ͘ŵŝĐƌŽǀĞƐŝĐůĞƐ͘ŽƌŐͬͿ;<ĂůƌĂĞƚĂů͕͘ϮϬϭϮͿ͘
ĞƉƵŝƐϮϬϬϳ͕ĚĞŶŽƵǀĞůůĞƐƉĞƌƐƉĞĐƚŝǀĞƐŽŶƚǀƵůĞũŽƵƌĂǀĞĐůĂĚĠĐŽƵǀĞƌƚĞĚ͛ZEŵĞƚĚĞŵŝZEĚĂŶƐ
ůĞƐ s͘ĞŶŽŵďƌĞƵƐĞƐĠƚƵĚĞƐŽŶƚ ĐŽŶĨŝƌŵĠĐĞ ƌĠƐƵůƚĂƚ͕ ůĞƵƌĚŽŶŶĂŶƚ ĂŝŶƐŝĠŐĂůĞŵĞŶƚ ůĞ ƐƚĂƚƵƚĚĞ
ǀĞĐƚĞƵƌƐĚ͛ŝŶĨŽƌŵĂƚŝŽŶŐĠŶĠƚŝƋƵĞ͘WĂƌůĂƐƵŝƚĞ͕ůĂƉƌĠƐĞŶĐĞĚĞƉĞƚŝƚƐZEŶŽŶĐŽĚĂŶƚƐĂĠƚĠĂũŽƵƚĠĞă
ůĂůŝƐƚĞĚĞƐĂĐŝĚĞƐŶƵĐůĠŝƋƵĞƐǀĠŚŝĐƵůĠƐƉĂƌůĞƐs͘>ĞƐZEƌϭϴ^ĞƚϮϴ^͕ƋƵĂŶƚăĞƵǆ͕ƐŽŶƚŐĠŶĠƌĂůĞŵĞŶƚ
ŝŶĚĠƚĞĐƚĂďůĞƐŽƵƉƌĠƐĞŶƚƐĞŶƚƌğƐĨĂŝďůĞƋƵĂŶƚŝƚĠ͕ƐĂƵĨĞŶƉƌĠƐĞŶĐĞĚĞĐŽƌƉƐĂƉŽƉƚŽƚŝƋƵĞƐ;ƌĞƐĐŝƚĞůůŝ
ĞƚĂů͕͘ϮϬϭϯͿ͘>ĞƐďĂƐĞƐĚĞĚŽŶŶĠĞƐƌĞĐĞŶƐĞŶƚĠŐĂůĞŵĞŶƚůĞƐĐŽŵƉŽƐĂŶƚƐůŝƉŝĚŝƋƵĞƐĞƚŶƵĐůĠŝƋƵĞƐĚĞƐ
sĞƚƐŽŶƚĞŶůŝďƌĞĂĐĐğƐăůĂĐŽŵŵƵŶĂƵƚĠƐĐŝĞŶƚŝĨŝƋƵĞ͘
ŶĨŝŶ͕ ŝů ĞƐƚ ŝŵƉŽƌƚĂŶƚ ĚĞ ƐŝŐŶĂůĞƌ ƋƵĞ ůĂŵŽĚŝĨŝĐĂƚŝŽŶ ĚĞƐ ĐŽŶĚŝƚŝŽŶƐ ĚĞ ĐƵůƚƵƌĞ͕ ĐŽŵŵĞ ůΖŚǇƉŽǆŝĞ
ŵŝŵĂŶƚůĞƚŝƐƐƵƚƵŵŽƌĂů͕ĐŚĂŶŐĞůĂĐŽŵƉŽƐŝƚŝŽŶůŝƉŝĚŝƋƵĞĞƚƉƌŽƚĠŝƋƵĞĚĞƐs͘ĞƉĂƌĂŵğƚƌĞĚŽŝƚġƚƌĞ
ĐŽŶƐŝĚĠƌĠĚĂŶƐů͛ŽƉƚŝƋƵĞƚŚĠƌĂƉĞƵƚŝƋƵĞĚĞů͛ƵƚŝůŝƐĂƚŝŽŶĚĞƐs͘

ϯ͘ϯ DĠĐĂŶŝƐŵĞƐĚĞĐŽŵŵƵŶŝĐĂƚŝŽŶ

>ĞƐsƐŽŶƚƉŽƌƚĞƵƐĞƐĚĞĚŝǀĞƌƐĞƐŵŽůĠĐƵůĞƐďŝŽůŽŐŝƋƵĞƐǀĞĐƚƌŝĐĞƐĚ͛ŝŶĨŽƌŵĂƚŝŽŶƐ͘>ĂƚƌĂŶƐŵŝƐƐŝŽŶĚĞ
ĐĞƐŵĞƐƐĂŐĞƐĂƵǆĐĞůůƵůĞƐĐŝďůĞƐƉĞƵƚƐ͛ĞĨĨĞĐƚƵĞƌĚĞƉůƵƐŝĞƵƌƐŵĂŶŝğƌĞƐ͘WĂƌĨŽŝƐ͕ůĂƐĞƵůĞůŝĂŝƐŽŶĚĞƐs
ĂƵǆ ĐĞůůƵůĞƐ ĐŝďůĞƐ ƐƵĨĨŝƚ ă ŝŶĚƵŝƌĞ ĚĞƐ ĐŚĂŶŐĞŵĞŶƚƐ ĚĞ ůΖĠƚĂƚ ƉŚǇƐŝŽůŽŐŝƋƵĞ ĚĞ ůĂ ĐĞůůƵůĞ ĐŝďůĞ
;&ŝŐƵƌĞϯϲͿ͘>ĞĐŽŶƚĞŶƵĚĞƐsƉĞƵƚĠŐĂůĞŵĞŶƚġƚƌĞůŝďĠƌĠĞŶĚĞŚŽƌƐĚĞůĂĐĞůůƵůĞ͕ŽƶŝůƉŽƵƌƌĂĂǀŽŝƌ
ƵŶĞ ĂĐƚŝŽŶ ƐƵƌ ůĂŵĂƚƌŝĐĞ ĞǆƚƌĂĐĞůůƵůĂŝƌĞ ;&ŝŐƵƌĞ ϯϲͿ͘ ĂŶƐ ůĂ ŐƌĂŶĚĞŵĂũŽƌŝƚĠ ĚĞƐ ĂƵƚƌĞƐ ĐĂƐ͕ ůĞ
ĐŽŶƚĞŶƵĚĞƐsĚŽŝƚġƚƌĞƚƌĂŶƐĨĠƌĠăůΖŝŶƚĠƌŝĞƵƌĚĞůĂĐĞůůƵůĞĐŝďůĞ;&ŝŐƵƌĞϯϲĞƚͿ͘ĨŝŶĚĞůŝďĠƌĞƌůĞ
ĐŽŶƚĞŶƵ ĚĞƐ ǀĠƐŝĐƵůĞƐ ĚĂŶƐ ůĞ ĐǇƚŽƉůĂƐŵĞ Ğƚ ƉĞƌŵĞƚƚƌĞ ƐŽŶ ƵƚŝůŝƐĂƚŝŽŶ ƉĂƌ ůĂ ĐĞůůƵůĞ ĐŝďůĞ͕ ŝů ĚŽŝƚ
ŽďůŝŐĂƚŽŝƌĞŵĞŶƚƐĞƉƌŽĚƵŝƌĞƵŶĞĠƚĂƉĞĚĞĨƵƐŝŽŶ͕ƐŽŝƚĚŝƌĞĐƚĞŵĞŶƚĂǀĞĐůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞ͕ƐŽŝƚ
ĂǀĞĐůĂŵĞŵďƌĂŶĞĚĞƐĐŽŵƉĂƌƚŝŵĞŶƚƐĞŶĚŽƉůĂƐŵŝƋƵĞƐ͘ĞƚƚĞĠƚĂƉĞĂĠƚĠŵŝƐĞĞŶĠǀŝĚĞŶĐĞŐƌąĐĞă
ƵŶĞ ĞǆƉĠƌŝĞŶĐĞŵĞƚƚĂŶƚ ĞŶ ƉƌĠƐĞŶĐĞ ĚĞƐ ǆŽ ĐŚĂƌŐĠƐ ĞŶ ůƵĐŝĨĠƌŝŶĞ ĂǀĞĐ ĚĞƐ ĐĞůůƵůĞƐ ĞǆƉƌŝŵĂŶƚ ůĂ
ůƵĐŝĨĠƌĂƐĞ͘hŶĞĠŵŝƐƐŝŽŶĚĞďŝŽůƵŵŝŶĞƐĐĞŶĐĞĂĠƚĠŽďƐĞƌǀĠĞ͕ƚĠŵŽŝŐŶĂŶƚĚƵƉĂƐƐĂŐĞĚĞůĂůƵĐŝĨĠƌŝŶĞ
ĚĂŶƐůĞĐǇƚŽƉůĂƐŵĞ;DŽŶƚĞĐĂůǀŽĞƚĂů͕͘ϮϬϭϮͿ͘
  >ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
ϳϳ


&ŝŐƵƌĞϯϲ͘>ĞƐĚŝĨĨĠƌĞŶƚƐŵŽĚĞƐĚ͛ĂĐƚŝŽŶĚĞƐs
ĚĂƉƚĠĚĞ;dƵƌƚƵƌŝĐŝĞƚĂů͕͘ϮϬϭϰͿ

>ΖŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐsĂďĞĂƵĐŽƵƉĠƚĠĠƚƵĚŝĠĞ͘ŝǀĞƌƐŵĠĐĂŶŝƐŵĞƐƐŽŶƚĚĠĐƌŝƚƐĐŽŵŵĞů͛ĞŶĚŽĐǇƚŽƐĞ
ĐůĂƚŚƌŝŶĞŽƵĐĂǀĠŽůŝŶĞĚĠƉĞŶĚĂŶƚĞŽƵŝŶĚĠƉĞŶĚĂŶƚĞ͕ů͛ĞŶĚŽĐǇƚŽƐĞŵĠĚŝĠĞƉĂƌůĞƐƌĂĚĞĂƵǆůŝƉŝĚŝƋƵĞƐ͕
ůĂŵĂĐƌŽƉŝŶŽĐǇƚŽƐĞ͕ůĂƉŚĂŐŽĐǇƚŽƐĞ͕ŽƵĞŶĐŽƌĞůĂĨƵƐŝŽŶĂǀĞĐůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞ;&ŝŐƵƌĞϯϳͿ͘ĞƐ
ĚŝĨĨĠƌĞŶƚƐŵŽĚĞƐĚ͛ĞŶƚƌĠĞŶĞƐŽŶƚƉĂƐƵŶŝƋƵĞƐĂƵƐĞŝŶĚ͛ƵŶĞƉŽƉƵůĂƚŝŽŶĚ͛s͘ĞĐŝĞǆƉůŝƋƵĞƋƵ͛ĂƵĐƵŶ
ŝŶŚŝďŝƚĞƵƌƵƚŝůŝƐĠŶĞƉĞƌŵĞƚƚĞĚĞďůŽƋƵĞƌƚŽƚĂůĞŵĞŶƚů͛ĞŶƚƌĠĞĚĞƐsĚĂŶƐůĞƐĐĞůůƵůĞƐ͘
hŶĞ ĠƚƵĚĞ Ă ŵŽŶƚƌĠ ƋƵĞ ů͛ĞŶƚƌĠĞ ĚĞƐ s ĠƚĂŝƚ ƉĂƌƚŝĞůůĞŵĞŶƚ ĚĠƉĞŶĚĂŶƚĞ ĚƵ ůŝŐĂŶĚ͘ Ŷ ĞĨĨĞƚ͕ ƵŶ
ƚƌĂŝƚĞŵĞŶƚăůĂƉƌŽƚĠŝŶĂƐĞ<ŝŶŚŝďĞĚĞŵĂŶŝğƌĞƐŝŐŶŝĨŝĐĂƚŝǀĞŵĂŝƐŝŶĐŽŵƉůğƚĞů͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐs
;ƐĐƌĞǀĞŶƚĞĞƚĂů͕͘ϮϬϭϭͿ͘WĂƌĂŝůůĞƵƌƐ͕ůĂƉƌĠƐĞŶĐĞĚĞƉŚŽƐƉŚĂƚŝĚǇůƐĠƌŝŶĞƐƵƌůĞĨĞƵŝůůĞƚĞǆƚĞƌŶĞĚĞƐs
ƐĞŵďůĞ ũŽƵĞƌƵŶƌƀůĞĚĂŶƐ ů͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐs͘ĞƐŝŐŶĂůĞƐƚƌĞĐŽŶŶƵƉĂƌ ůĞƐŵĂĐƌŽƉŚĂŐĞƐƉŽƵƌ
ŝŶƚĞƌŶĂůŝƐĞƌůĞƐĐŽƌƉƐĂƉŽƉƚŽƚŝƋƵĞƐ͘ŶŽƵƚƌĞ͕ŝůƐĞŵďůĞƌĂŝƚƋƵĞůĞŵĠĐĂŶŝƐŵĞĚΖĞŶƚƌĠĞƐŽŝƚĚĠƉĞŶĚĂŶƚ
ĚĞůĂƚĂŝůůĞĚĞů͛s͕ĂŝŶƐŝ͕ůĞƐƉůƵƐŐƌŽƐƐĞƐǀĠƐŝĐƵůĞƐŽƵůĞƐĂŐƌĠŐĂƚƐĚĞƉĞƚŝƚĞƐǀĠƐŝĐƵůĞƐĞŶƚƌĞƌĂŝĞŶƚƉůƵƚƀƚ
ƉĂƌĚĞƐƉŚĠŶŽŵğŶĞƐĚĞƉŚĂŐŽĐǇƚŽƐĞŽƵŵĂĐƌŽƉŝŶŽĐǇƚŽƐĞ͕ƚĂŶĚŝƐƋƵĞ ůĞƐƉĞƚŝƚĞƐǀĠƐŝĐƵůĞƐƐĞƌĂŝĞŶƚ
ŝŶƚĞƌŶĂůŝƐĠĞƐƉĂƌĞŶĚŽĐǇƚŽƐĞ͘
WĂƌĂŝůůĞƵƌƐ͕ ůĞƐ ƚĠƚƌĂƐƉĂŶŝŶĞƐ͕ ůĞƐ ŝŶƚĠŐƌŝŶĞƐĞƚ ůĞƐ ŝŵŵƵŶŽŐůŽďƵůŝŶĞƐƐĞŵďůĞŶƚĠŐĂůĞŵĞŶƚĂǀŽŝƌƵŶ
ƌƀůĞ ĚĂŶƐ ůĞŵĠĐĂŶŝƐŵĞĚ͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶ͘ Ŷ ĞĨĨĞƚ͕ ůĞ ƚƌĂŝƚĞŵĞŶƚ ĚĞ ĐĞůůƵůĞƐ ĚĞŶĚƌŝƚŝƋƵĞƐ ĂǀĞĐ ĚĞƐ
ĂŶƚŝĐŽƌƉƐĚŝƌŝŐĠƐĐŽŶƚƌĞůĞƐƚĠƚƌĂƐƉĂŶŝŶĞƐϴϭŽƵϵ͕ůĞƐŝŶƚĠŐƌŝŶĞƐϭϭĂ͕ɲǀ;ϱϭͿĂŶĚɴϯ;ϲϭͿ
ŽƵĞŶĐŽƌĞůĂƉƌŽƚĠŝŶĞĚĞƚǇƉĞŝŵŵƵŶŽŐůŽďƵůŝŶĞ/DͲϭĞŶƚƌĂŠŶĞŶƚƵŶĞŝŶƚĞƌŶĂůŝƐĂƚŝŽŶƌĠĚƵŝƚĞĚĞƐs
;DŽƌĞůůŝĞƚĂů͕͘ϮϬϬϰͿ͘
/ůĂĠƚĠƐƵŐŐĠƌĠƋƵĞůĞƐsƐŽŶƚŝŶƚĞƌŶĂůŝƐĠĞƐƉĂƌƚŽƵƐůĞƐƚǇƉĞƐĐĞůůƵůĂŝƌĞƐ͘ĞƉĞŶĚĂŶƚ͕ŝůƐĞŵďůĞƌĂŝƚƋƵĞ
ĐĞƌƚĂŝŶƐƚǇƉĞƐĚ͛sŝŶƚĞƌĂŐŝƐƐĞŶƚƉƌĠĨĠƌĞŶƚŝĞůůĞŵĞŶƚĂǀĞĐĚĞƐƚǇƉĞƐĐĞůůƵůĂŝƌĞƐĚĠĨŝŶŝƐ͕ƉƌĠƐĞŶƚĂŶƚƵŶ
ƌĠĐĞƉƚĞƵƌƉĂƌƚŝĐƵůŝĞƌƉĂƌĞǆĞŵƉůĞ͘͛ĞƐƚůĞĐĂƐĚĞƐsƉƌĠƐĞŶƚĞƐĚĂŶƐůĞůĂŝƚŵĂƚĞƌŶĞů͕ƋƵŝƉĞƵǀĞŶƚġƚƌĞ
ŝŶƚĞƌŶĂůŝƐĠĞƐƉĂƌůĞƐĐĞůůƵůĞƐĚĞŶĚƌŝƚŝƋƵĞƐŐƌąĐĞăů͛ŝŶƚĞƌĂĐƚŝŽŶĞŶƚƌĞͲ^/'EĞƚDhϭ͕ĂůŽƌƐƋƵĞůĞƐ
sƉƌŽǀĞŶĂŶƚĚ͛ƵŶĞĂƵƚƌĞ ƐŽƵƌĐĞĞƚĚĠƉŽƵƌǀƵĞƐĚĞDhϭŶĞ ƐŽŶƚƉĂƐ ĐĂƉĂďůĞƐĚ͛ĞŶƚƌĞƌĚĂŶƐ ĐĞƐ
ĐĞůůƵůĞƐ;EĂƐůƵŶĚĞƚĂů͕͘ϮϬϭϰͿ͘
  >ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
ϳϴ



&ŝŐƵƌĞϯϳ͘DĠĐĂŶŝƐŵĞƐĚ͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĐĞůůƵůĂŝƌĞĚĞƐs
;DƵůĐĂŚǇĞƚĂů͕͘ϮϬϭϰͿ

ϯ͘ϰ &ŽŶĐƚŝŽŶƐĚĞƐs

ϯ͘ϰ͘ϭ hŶŶŽƵǀĞůŽƵƚŝůĚĞĐŽŵŵƵŶŝĐĂƚŝŽŶŝŶƚĞƌĐĞůůƵůĂŝƌĞ

>ĞƐsĠƚĂŝĞŶƚŝŶŝƚŝĂůĞŵĞŶƚƉĞƌĕƵĞƐƉĂƌůĂĐŽŵŵƵŶĂƵƚĠƐĐŝĞŶƚŝĨŝƋƵĞĐŽŵŵĞĚĞƐĂƌƚĞĨĂĐƚƐŽƵĚĞƐĚĠďƌŝƐ
ĐĞůůƵůĂŝƌĞƐ͘ ůůĞƐ ŽŶƚ ĞŶƐƵŝƚĞ ĠƚĠ ĐŽŶƐŝĚĠƌĠĞƐ ĐŽŵŵĞ ƵŶ ŵĠĐĂŶŝƐŵĞ Ě͛ĠůŝŵŝŶĂƚŝŽŶ ĚĞ ƉƌŽƚĠŝŶĞƐ
ŽďƐŽůğƚĞƐ;,ĂƌĚŝŶŐĞƚĂů͕͘ϭϵϴϯͿ;WĂŶĂŶĚ:ŽŚŶƐƚŽŶĞ͕ϭϵϴϯͿ͘ƵũŽƵƌĚ͛ŚƵŝ͕ŝůĞƐƚĐŽŵŵƵŶĠŵĞŶƚĂĚŵŝƐ
ƋƵ͛ĞůůĞƐƐŽŶƚŝŵƉůŝƋƵĠĞƐĚĂŶƐůĂĐŽŵŵƵŶŝĐĂƚŝŽŶŝŶƚĞƌĐĞůůƵůĂŝƌĞ͕ůŽĐĂůĞŽƵăĚŝƐƚĂŶĐĞ͘ůůĞƐĐŽŵƉůğƚĞŶƚ
ĂŝŶƐŝůĂĐŽŵŵƵŶŝĐĂƚŝŽŶŵĠĚŝĠĞƉĂƌĚĞƐĐŽŶƚĂĐƚƐĐĞůůƵůĞͲĐĞůůƵůĞŽƵƉĂƌĚĞƐŵŽůĠĐƵůĞƐƐĠĐƌĠƚĠĞƐ͕ƚĞůůĞƐ
ƋƵĞ ůĞƐ ŶĞƵƌŽƚƌĂŶƐŵĞƚƚĞƵƌƐ ŽƵ ĞŶĐŽƌĞ ůĞƐ ŚŽƌŵŽŶĞƐ͘ >Ă ƉĂƌƚŝĐƵůĂƌŝƚĠ ĚĞƐ s ĞƐƚ ƋƵ͛ĞůůĞƐ ƐŽŶƚ
ŶŽƚĂŵŵĞŶƚĐĂƉĂďůĞƐĚĞƚƌĂŶƐĨĠƌĞƌĚƵŵĂƚĠƌŝĞůďŝŽůŽŐŝƋƵĞĂƵǆĐĞůůƵůĞƐĐŝďůĞƐ͕ƚĞůƐƋƵĞĚĞƐZEĞƚĚĞƐ
ƉƌŽƚĠŝŶĞƐ;&ŝŐƵƌĞϯϴͿ͕ĞƚĂŝŶƐŝĚĞƉƌŽŵŽƵǀŽŝƌĚĞƐĐŚĂŶŐĞŵĞŶƚƐĠƉŝŐĠŶĠƚŝƋƵĞƐĚĂŶƐůĞƐĐĞůůƵůĞƐĐŝďůĞƐ͘
>ĞĐŽŶƚĞŶƵĞƚůĞƐĨŽŶĐƚŝŽŶƐĚĞƐsƐŽŶƚĚĠƉĞŶĚĂŶƚƐĚƵƚǇƉĞĐĞůůƵůĂŝƌĞĚ͛ŽƌŝŐŝŶĞ͘
  >ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
ϳϵ


&ŝŐƵƌĞϯϴ͘dƌĂŶƐĨĞƌƚĚ͛ZEĞƚĚĞƉƌŽƚĠŝŶĞƉĂƌů͛ŝŶƚĞƌŵĠĚŝĂŝƌĞĚĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
;ZĂƉŽƐŽĂŶĚ^ƚŽŽƌǀŽŐĞů͕ϮϬϭϯͿ

,ŝƐƚŽƌŝƋƵĞŵĞŶƚ͕ ŝůĂĠƚĠŵŽŶƚƌĠƋƵĞ ůĞƐsĠƚĂŝĞŶƚ ůŝďĠƌĠĞƐƉĂƌ ůĞƐƌĠƚŝĐƵůŽĐǇƚĞƐ͕ ůĞƐ ůǇŵƉŚŽĐǇƚĞƐ
Ğƚd͕ůĞƐƉůĂƋƵĞƚƚĞƐ͕ůĞƐŶĞƵƌŽŶĞƐ͕ŽƵĞŶĐŽƌĞůĞƐĐĞůůƵůĞƐƚƵŵŽƌĂůĞƐ͘ƵũŽƵƌĚ͛ŚƵŝ͕ŝůĞƐƚĂĚŵŝƐƋƵ͛ĞůůĞƐ
ƐŽŶƚůŝďĠƌĠĞƐƉĂƌƚŽƵƐůĞƐƚǇƉĞƐĐĞůůƵůĂŝƌĞƐ͕ĞƚŶŽƚĂŵŵĞŶƚůĞƐĐĞůůƵůĞƐĠƉŝƚŚĠůŝĂůĞƐƉƵůŵŽŶĂŝƌĞƐ͘ůůĞƐ
ƉĞƵǀĞŶƚġƚƌĞůŝďĠƌĠĞƐĂƵƐĞŝŶĚ͛ƵŶƚŝƐƐƵĞƚĂŐŝƌĂŝŶƐŝƐƵƌůĞƐĐĞůůƵůĞƐĂǀŽŝƐŝŶĂŶƚĞƐ͘ůůĞƐƐŽŶƚĠŐĂůĞŵĞŶƚ
ƌĞƚƌŽƵǀĠĞƐĚĂŶƐĚŝǀĞƌƐĨůƵŝĚĞƐĐŽƌƉŽƌĞůƐƚĞůƐƋƵĞůĞƐĂŶŐ͕ů͛ƵƌŝŶĞ͕ůĂƐĂůŝǀĞ͕ůĞůĂŝƚŵĂƚĞƌŶĞů͕ůĞůŝƋƵŝĚĞ
ĂŵŶŝŽƚŝƋƵĞ͕ů͛ĂƐĐŝƚĞ͕ůĞůŝƋƵŝĚĞĐĠƌĠďƌŽͲƐƉŝŶĂů͕ůĂďŝůĞŽƵĞŶĐŽƌĞůĞƐƉĞƌŵĞ͕ůĞƵƌƉĞƌŵĞƚƚĂŶƚĠŐĂůĞŵĞŶƚ
Ě͛ĂŐŝƌăĚŝƐƚĂŶĐĞ;ZĂƉŽƐŽĂŶĚ^ƚŽŽƌǀŽŐĞů͕ϮϬϭϯͿ;ŽůŽŵďŽĞƚĂů͕͘ϮϬϭϰͿ;ĞĞƚĂů͕͘ϮϬϭϱͿ͘
ůůĞƐƐŽŶƚŝŵƉůŝƋƵĠĞƐĚĂŶƐĚĞƐƉƌŽĐĞƐƐƵƐƉŚǇƐŝŽůŽŐŝƋƵĞƐ͕ƚĞůƐƋƵĞůĂƌĠƉŽŶƐĞŝŵŵƵŶŝƚĂŝƌĞ͕ůĂƌĠƉĂƌĂƚŝŽŶ
ĚĞƐƚŝƐƐƵƐ͕ŽƵĞŶĐŽƌĞůĂĐŽĂŐƵůĂƚŝŽŶƐĂŶŐƵŝŶĞ͕ŵĂŝƐĂƵƐƐŝĚĂŶƐĚĞƐƉƌŽĐĞƐƐƵƐƉĂƚŚŽůŽŐŝƋƵĞƐƚĞůƐƋƵĞůĂ
ƚƵŵŽƌŝŐĞŶğƐĞŽƵĞŶĐŽƌĞůĞƐƚƌŽƵďůĞƐŶĞƵƌŽĚĠŐĠŶĠƌĂƚŝĨƐ͘YƵĂƚƌĞĚŽŵĂŝŶĞƐŽŶƚƉĂƌƚŝĐƵůŝğƌĞŵĞŶƚĠƚĠ
ĠƚƵĚŝĠƐ͗ůĂĐŽĂŐƵůĂƚŝŽŶ͕ů͛ŝŶĨůĂŵŵĂƚŝŽŶ͕ůĂƌĠŐƵůĂƚŝŽŶŝŵŵƵŶĞŽƵĞŶĐŽƌĞůĂĐĂŶĐĠƌŝƐĂƚŝŽŶ;&ŝŐƵƌĞϯϵͿ͘

&ŝŐƵƌĞϯϵ͘ZĞůĂƚŝŽŶƐƚƌƵĐƚƵƌĞͬĨŽŶĐƚŝŽŶƐĚĞƐs
ĚĂƉƚĠĚĞ;>ĞƌŽǇĞƌĞƚĂů͕͘ϮϬϭϬͿ͘d&͗dŝƐƐƵĞ&ĂĐƚŽƌ͕dD͗dŚƌŽŵďŽDŽĚƵůŝŶ͕WZ͗ŶĚŽƚŚĞůŝĂůWƌŽƚĞŝŶZĞĐĞƉƚŽƌ͕
ƵWZ͗ƵƌŽŬŝŶĂƐĞWůĂƐŵŝŶŽŐĞŶĐƚŝǀĂƚŽƌZĞĐĞƉƚŽƌ͕ƵW͗ƵƌŽŬŝŶĂƐĞWůĂƐŵŝŶŽŐĞŶĐƚŝǀĂƚŽƌ͕&ĐZ͗&ĐZĞĐĞƉƚŽƌ͕D,͗DĂũŽƌ
,ŝƐƚŽĐŽŵƉĂƚŝďŝůŝƚǇŽŵƉůĞǆ͕ͲƐĞůĞĐƚŝŶ͗ŶĚŽƚŚĞůŝĂůƐĞůĞĐƚŝŶ͕/DͲϭ͕sDͲϭĞƚWDͲϭ͗/ŶƚĞƌĐĞůůƵůĂƌ͕sĂƐĐƵůĂƌĞƚWůĂƚĞůĞƚ
ŶĚŽƚŚĞůŝĂůĞůůĚŚĞƐŝŽŶDŽůĞĐƵůĞͲϭ͕DDW͗DĂƚƌŝǆDĞƚĂůůŽƉƌŽƚĞĂƐĞƐ͘
  >ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
ϴϬ

ϯ͘ϰ͘Ϯ ZĠŐƵůĂƚŝŽŶĚĞůĂƌĠƉŽŶƐĞŝŵŵƵŶŝƚĂŝƌĞĞƚƉƌĠƐĞŶƚĂƚŝŽŶĚ͛ĂŶƚŝŐğŶĞƐ

>ĞƐĞǆŽƐŽŵĞƐƉƌŽĚƵŝƚƐƉĂƌůĞƐůǇŵƉŚŽĐǇƚĞƐƉƌĠƐĞŶƚĞŶƚůĞD,Ͳ/ĞƚůĞD,Ͳ//ăůĞƵƌƐƵƌĨĂĐĞĞƚŽŶƚ
ĂŝŶƐŝƵŶƌƀůĞĚĂŶƐůĂƉƌĠƐĞŶƚĂƚŝŽŶĚ͛ĂŶƚŝŐğŶĞĞƚůĂƐƚŝŵƵůĂƚŝŽŶĚĞƐůǇŵƉŚŽĐǇƚĞƐd;ZĂƉŽƐŽĞƚĂů͕͘ϭϵϵϲͿ͘
>ĞƐ ǆŽ ƉĞƵǀĞŶƚ ĂĐƚŝǀĞƌ ůĞƐ ůǇŵƉŚŽĐǇƚĞƐ d ƐŽŝƚ ĚŝƌĞĐƚĞŵĞŶƚ ƉĂƌ ƵŶĞ ƉƌĠƐĞŶƚĂƚŝŽŶ Ě͛ĂŶƚŝŐğŶĞ͕ ƐŽŝƚ
ŝŶĚŝƌĞĐƚĞŵĞŶƚ͕ĞŶĚĠůŝǀƌĂŶƚĚĞƐƉĞƉƚŝĚĞƐĂŶƚŝŐĠŶŝƋƵĞƐĂƵǆĐĞůůƵůĞƐƉƌĠƐĞŶƚĂƚƌŝĐĞƐĚ͛ĂŶƚŝŐğŶĞ;ĚŵǇƌĞ
ĞƚĂů͕͘ϮϬϬϲͿ ;&ŝŐƵƌĞϰϬͿ͘WĂƌĂŝůůĞƵƌƐ͕ ůĞƐĞǆŽƐŽŵĞƐ ůŝďĠƌĠƐƉĂƌ ůĞƐ ůǇŵƉŚŽĐǇƚĞƐE<ĐŽŶƚŝĞŶŶĞŶƚĚĞƐ
ƉĞƌĨŽƌŝŶĞƐĞƚĚĞƐŐƌĂŶǌǇŵĞƐƋƵŝŽŶƚĚĞƐĂĐƚŝǀŝƚĠƐĂŶƚŝͲƚƵŵŽƌĂůĞƐŝŶǀŝƚƌŽĞƚŝŶǀŝǀŽ;>ƵŐŝŶŝĞƚĂů͕͘ϮϬϭϮͿ͘
>ĞƐ s ƐŽŶƚ ĠŐĂůĞŵĞŶƚ ŝŵƉůŝƋƵĠĞƐ ĚĂŶƐ ĚĞƐ ƉƌŽĐĞƐƐƵƐ ƉƌŽͲ Ğƚ ĂŶƚŝͲŝŶĨůĂŵŵĂƚŽŝƌĞƐ͘ hŶĞ ĠƚƵĚĞ Ă
ŶŽƚĂŵŵĞŶƚŵŽŶƚƌĠƋƵĞůĞƐsƉƌŽĚƵŝƚĞƐƉĂƌůĞƐůǇŵƉŚŽĐǇƚĞƐdŝŶĚƵŝƐĞŶƚůĂƉƌŽĚƵĐƚŝŽŶĚĞdE&ͲɲĞƚ
Ě͛/>ͲϭɴƉĂƌůĞƐŵŽŶŽĐǇƚĞƐ;^ĐĂŶƵĞƚĂů͕͘ϮϬϬϴͿ͘

&ŝŐƵƌĞϰϬ͘>ĞƐĞǆŽƐŽŵĞƐƉƌĠƐĞŶƚĂƚĞƵƌƐĚ͛ĂŶƚŝŐğŶĞƐ
ĚĂƉƚĠĚĞ;ŚĂŶŐĞƚĂů͕͘ϮϬϭϰͿ

ϯ͘ϰ͘ϯ ŽŵŵƵŶŝĐĂƚŝŽŶŶĞƵƌŽŶĂůĞ

>ĞƐsũŽƵĞŶƚĠŐĂůĞŵĞŶƚƵŶƌƀůĞĚĂŶƐůĂĐŽŵŵƵŶŝĐĂƚŝŽŶŶĞƵƌŽŶĂůĞ͕ŶŽƚĂŵŵĞŶƚĞŶƚƌĞůĞƐŶĞƵƌŽŶĞƐĞƚ
ůĞƐŽůŝŐŽĚĞŶĚƌŽĐǇƚĞƐ͕ĐŽŶĚƵŝƐĂŶƚăůĂŶĞƵƌŽƉƌŽƚĞĐƚŝŽŶ;&ƌƵŚďĞŝƐĞƚĂů͕͘ϮϬϭϯͿ͘ŝĞŶƋƵ͛ŝŵƉůŝƋƵĠƐĚĂŶƐ
ůĞ ĚĠǀĞůŽƉƉĞŵĞŶƚ ƉŚǇƐŝŽůŽŐŝƋƵĞ ĚƵ ƐǇƐƚğŵĞ ŶĞƌǀĞƵǆ͕ ůĞƐ s ƐŽŶƚ ĠŐĂůĞŵĞŶƚ ĂƐƐŽĐŝĠĞƐ ă ĚĞ
ŶŽŵďƌĞƵƐĞƐŵĂůĂĚŝĞƐŶĞƵƌŽĚĠŐĠŶĠƌĂƚŝǀĞƐ͘>ĞƐǆŽƚƌĂŶƐƉŽƌƚĞŶƚŶŽƚĂŵŵĞŶƚů͛ĂůƉŚĂͲƐǇŶƵĐůĠŝŶĞ͕ƵŶĞ
ƉƌŽƚĠŝŶĞ ŵƵƚĠĞ ŝŵƉůŝƋƵĠĞ ĚĂŶƐ ůĂ ŵĂůĂĚŝĞ ĚĞ WĂƌŬŝŶƐŽŶ͘ ĞƚƚĞ ŵĂůĂĚŝĞ ĞƐƚ ĚƵĞ ă ƵŶ ĚĠĨĂƵƚ
Ě͛ĂƵƚŽƉŚĂŐŝĞĐŽŶĚƵŝƐĂŶƚăů͛ĂĐĐƵŵƵůĂƚŝŽŶĚĞĐĞƚƚĞƉƌŽƚĠŝŶĞŵƵƚĠĞĚĂŶƐůĞĐǇƚŽƉůĂƐŵĞĚĞƐĐĞůůƵůĞƐ͘
>ĞƐ ǆŽƉĂƌƚŝĐŝƉĞŶƚĚŽŶĐă ůĂƉƌŽƉĂŐĂƚŝŽŶĚĞ ůĂŵĂůĂĚŝĞ ;ĂŶǌĞƌĞƚ Ăů͕͘ ϮϬϭϮͿ͘WĂƌ ĂŝůůĞƵƌƐ͕ ŝůƐ ƐŽŶƚ
ĠŐĂůĞŵĞŶƚĂƐƐŽĐŝĠƐăůĂƉƌŽƚĠŝŶĞƉƌŝŽŶWƌW^Đ;&ĞǀƌŝĞƌĞƚĂů͕͘ϮϬϬϰͿ͘ĞƚƚĞƉƌŽƚĠŝŶĞĂŶŽƌŵĂůĞŵĞŶƚƌĞƉůŝĠĞ
Ɛ͛ĂĐĐƵŵƵůĞĚĂŶƐůĞƐǇƐƚğŵĞŶĞƌǀĞƵǆĐĞŶƚƌĂůĞƚĐŽŶĚƵŝƚăĚĞƐƚƌŽƵďůĞƐŶĞƵƌŽĚĠŐĠŶĠƌĂƚŝĨƐĐŽŶĚƵŝƐĂŶƚă
ĚĞƐ ŵĂůĂĚŝĞƐ ƚĞůůĞƐ ƋƵĞ ůĂ ŵĂůĂĚŝĞ ĚĞ ůĂ ǀĂĐŚĞ ĨŽůůĞ ;ĞŶĐĠƉŚĂůŽƉĂƚŚŝĞ ƐƉŽŶŐŝĨŽƌŵĞ ďŽǀŝŶĞͿ͕ ůĂ
ƚƌĞŵďůĂŶƚĞĚƵŵŽƵƚŽŶŽƵůĞƵƌŚŽŵŽůŽŐƵĞĐŚĞǌů͛ŚŽŵŵĞ͗ůĂŵĂůĂĚŝĞĚĞƌĞƵƚǌĨĞůĚƚʹ:ĂŬŽď͘hŶĞĠƚƵĚĞ
ĂƚŽƵƚƌĠĐĞŵŵĞŶƚŵŽŶƚƌĠƋƵĞůĞƐĚĞƵǆŵĠĐĂŶŝƐŵĞƐ͕^ZdͲĚĠƉĞŶĚĂŶƚĞƚŝŶĚĠƉĞŶĚĂŶƚ͕ƐŽŶƚŝŵƉůŝƋƵĠƐ
ĚĂŶƐůĂĨŽƌŵĂƚŝŽŶĚĞĐĞƐǆŽ;sŝůĞƚƚĞĞƚĂů͕͘ϮϬϭϱͿ͘
  >ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
ϴϭ

ϯ͘ϰ͘ϰ WƌŽůŝĨĠƌĂƚŝŽŶĞƚĚŝĨĨĠƌĞŶƚŝĂƚŝŽŶĐĞůůƵůĂŝƌĞ

ϯ͘ϰ͘ϰ͘ϭ WƌŽĐĞƐƐƵƐƉŚǇƐŝŽůŽŐŝƋƵĞŝŵƉůŝƋƵĂŶƚůĞƐĐĞůůƵůĞƐƐŽƵĐŚĞƐ

>ĞƐĐĞůůƵůĞƐƐŽƵĐŚĞƐƐŽŶƚŐĂƌĂŶƚĞƐĚĞů͛ŚŽŵĠŽƐƚĂƐŝĞƚŝƐƐƵůĂŝƌĞ͘>ĂďĂůĂŶĐĞĞŶƚƌĞůĞƵƌƌĞŶŽƵǀĞůůĞŵĞŶƚ
Ğƚ ůĞƵƌ ĚŝĨĨĠƌĞŶĐŝĂƚŝŽŶ ĞƐƚ ƌĠŐƵůĠĞ ƉĂƌ ůĞƵƌ ŵŝĐƌŽĞŶǀŝƌŽŶŶĞŵĞŶƚ͕ ĚĞ ŵġŵĞ ƋƵĞ ůĞƵƌ ƉŚĠŶŽƚǇƉĞ͘
/ůƐĞŵďůĞƌĂŝƚƋƵĞůĞƐsƐŽŝĞŶƚŝŵƉůŝƋƵĠĞƐĚĂŶƐĐĞƐƉƌŽĐĞƐƐƵƐ͘ĞƐĠƚƵĚĞƐŽŶƚĞŶĞĨĨĞƚŵŽŶƚƌĠƋƵĞĚĞƐ
ĐĞůůƵůĞƐ ƉƌŽǀĞŶĂŶƚ ĚĞ ƚŝƐƐƵƐ ĞŶĚŽŵŵĂŐĠƐ ƉƌŽĚƵŝƐĞŶƚ ĚĞƐDs ƋƵŝ ƐŽŶƚ ĐĂƉĂďůĞƐ ĚĞ ĐŽŶĚƵŝƌĞ ă ůĂ
ĚŝĨĨĠƌĞŶĐŝĂƚŝŽŶĚĞ ĐĞůůƵůĞƐ ƐŽƵĐŚĞƐĞƚĚĞƉƌŽŵŽƵǀŽŝƌ ĂŝŶƐŝ ůĂ ƌĠƉĂƌĂƚŝŽŶ ƚŝƐƐƵůĂŝƌĞ ;ZĂƚĂũĐǌĂŬĞƚ Ăů͕͘
ϮϬϬϲͿ͘/ŶǀĞƌƐĞŵĞŶƚ͕ŝůĂĠƚĠŵŽŶƚƌĠƋƵĞĚĞƐDsƐŽŶƚĐĂƉĂďůĞƐĚ͛ŝŶĚƵŝƌĞůĂĚĠĚŝĨĨĠƌĞŶĐŝĂƚŝŽŶĚĞĐĞůůƵůĞƐ
ƉŽƵƌƌĞŶŽƵǀĞůĞƌůĞƐƚŽĐŬĚĞĐĞůůƵůĞƐƐŽƵĐŚĞƐ;ĞƌĞŐŝďƵƐĞƚĂů͕͘ϮϬϭϬͿ͘

ϯ͘ϰ͘ϰ͘Ϯ WƌŽĐĞƐƐƵƐƉĂƚŚŽůŽŐŝƋƵĞŝŵƉůŝƋƵĂŶƚůĞƐĐĂŶĐĞƌƐ

>ĞƐsůŝďĠƌĠĞƐƉĂƌůĞƐĐĞůůƵůĞƐƚƵŵŽƌĂůĞƐƐŽŶƚŝŵƉůŝƋƵĠĞƐĚĂŶƐĚĞŶŽŵďƌĞƵǆƉƌŽĐĞƐƐƵƐĐŽŶĚƵŝƐĂŶƚă
ůĂƉƌŽŐƌĞƐƐŝŽŶĚĞƐĐĂŶĐĞƌƐ͘>ĞƚƌĂŶƐĨĞƌƚĚĞĨĂĐƚĞƵƌƐĐŽŵŵĞs'&;sĂƐĐƵůĂƌŶĚŽƚŚĞůŝĂů'ƌŽǁƚŚ&ĂĐƚŽƌͿ
ĂƵǆĐĞůůƵůĞƐĞŶĚŽƚŚĠůŝĂůĞƐƉƌŽŵĞƵƚů͛ĂŶŐŝŽŐĞŶğƐĞ͕ƉƌŽĐĞƐƐƵƐŶĠĐĞƐƐĂŝƌĞƉŽƵƌĂĐŚĞŵŝŶĞƌůĞƐŶƵƚƌŝŵĞŶƚƐ
Ğƚů͛ŽǆǇŐğŶĞĂƵǆƚƵŵĞƵƌƐƐŽůŝĚĞƐĞƚĂŝŶƐŝĨĂĐŝůŝƚĞƌůĞƵƌĞǆƉĂŶƐŝŽŶ;&ŝŐƵƌĞϰϭͿ͘/ůĂĠƚĠŵŽŶƚƌĠƋƵĞĐĞƐ
ǀĠƐŝĐƵůĞƐĠĐůĂƚĞŶƚĞŶƉƌĠƐĞŶĐĞĚ͛ƵŶƉ,ďĂƐĐŽŵŵĞĐ͛ĞƐƚůĞĐĂƐĚĂŶƐůĞŵŝĐƌŽĞŶǀŝƌŽŶŶĞŵĞŶƚƚƵŵŽƌĂů
;dĂƌĂďŽůĞƚƚŝĞƚĂů͕͘ϮϬϬϲͿ͘WĂƌĂŝůůĞƵƌƐ͕ůĞƵƌĐŽŶƚĞŶƵĞŶŵĠƚĂůůŽƉƌŽƚĠŝŶĂƐĞƐƚĞůůĞƐƋƵĞDDWϵĞƚDDWϮ͕
ůĞƵƌ ĐŽŶĨğƌĞ ůĂ ƉŽƐƐŝďŝůŝƚĠ ĚĞ ĚĠŐƌĂĚĞƌ ůĂ ŵĂƚƌŝĐĞ ĞǆƚƌĂĐĞůůƵůĂŝƌĞ͕ ĐŽŶƚƌŝďƵĂŶƚ ă ů͛ĞǆƉĂŶƐŝŽŶ ĚĞ ůĂ
ƚƵŵĞƵƌ͕ăůĂĐƌŽŝƐƐĂŶĐĞƚƵŵŽƌĂůĞ;'ŝŶĞƐƚƌĂĞƚĂů͕͘ϭϵϵϴͿŵĂŝƐĂƵƐƐŝăůĂĚŝƐƐĠŵŝŶĂƚŝŽŶĚĞƐŵĠƚĂƐƚĂƐĞƐ
;&ŝŐƵƌĞ ϰϭͿ͘ ŶĨŝŶ͕ ĞůůĞƐ ŝŶƚĞƌǀŝĞŶŶĞŶƚ ĠŐĂůĞŵĞŶƚ ĚĂŶƐ ůĂ ƐƵƌǀŝĞ ĚĞ ůĂ ƚƵŵĞƵƌ ĚĞ ĚĞƵǆŵĂŶŝğƌĞƐ͘
;ϭͿůůĞƐ ƉĞƌŵĞƚƚĞŶƚ ů͛ĠĐŚĂƉƉĞŵĞŶƚ ĚƵ ƐǇƐƚğŵĞ ŝŵŵƵŶŝƚĂŝƌĞ ŐƌąĐĞ ă ĚĞƐ ƉƌŽƉƌŝĠƚĠƐ
ŝŵŵƵŶŽƐƵƉƉƌĞƐƐŝǀĞƐ ;ůĂǇƚŽŶĞƚ Ăů͕͘ϮϬϬϳͿ͘ >ĞƐ sƉƌŽĚƵŝƚĞƐƉĂƌ ůĞƐ ĐĞůůƵůĞƐ ĐĂŶĐĠƌĞƵƐĞƐĞǆƉŽƐĞŶƚ
ŶŽƚĂŵŵĞŶƚůĞůŝŐĂŶĚ&ĂƐ;ŶĚƌĞŽůĂĞƚĂů͕͘ϮϬϬϮͿ͕ĐĞƋƵŝĐŽŶĚƵŝƚăů͛ĂƉŽƉƚŽƐĞĚĞƐĐĞůůƵůĞƐdĞƚŝŶŚŝďĞ
ů͛ŝŵŵƵŶŝƚĠĂĚĂƉƚĂƚŝǀĞ;&ŝŐƵƌĞϰϭͿ͘;ϮͿůůĞƐĐŽŶƚƌŝďƵĞŶƚĠŐĂůĞŵĞŶƚăů͛ĠĐŚĂƉƉĞŵĞŶƚĚĞů͛ĂƉŽƉƚŽƐĞ
ĞŶĞǆƉŽƌƚĂŶƚŶŽƚĂŵŵĞŶƚ ůĂ ĐĂƐƉĂƐĞͲϯ͕ŵĂŝƐĂƵƐƐŝ ă ůĂ ƌĠƐŝƐƚĂŶĐĞĂƵǆ ƚƌĂŝƚĞŵĞŶƚƐĞŶĞǆƉŽƌƚĂŶƚ ůĞƐ
ĚƌŽŐƵĞƐ ;&ŝŐƵƌĞ ϰϭ Ϳ͘ hŶĞ ĠƚƵĚĞ Ă ƉĂƌ ĂŝůůĞƵƌƐŵŽŶƚƌĠ ů͛ŝŵƉůŝĐĂƚŝŽŶ ĚĞƐ s ĚĂŶƐ ůĞ ƚƌĂŶƐĨĞƌƚ ĚƵ
ƚƌĂŶƐƉŽƌƚĞƵƌWͲŐƉĚĞĐĞůůƵůĞƐĐŚŝŵŝŽͲƌĠƐŝƐƚĂŶƚĞƐăĚĞƐĐĞůůƵůĞƐĐŚŝŵŝŽͲƐĞŶƐŝďůĞƐ͕ĐŽŶĨĠƌĂŶƚăĐĞƐ
ĚĞƌŶŝğƌĞƐƵŶĞƉƌŽƉƌŝĠƚĠĚĞƌĠƐŝƐƚĂŶĐĞĂƵǆŵĠĚŝĐĂŵĞŶƚƐ;ĞďĂǁǇĞƚĂů͕͘ϮϬϬϵͿ͘
  >ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ
ϴϮ


&ŝŐƵƌĞϰϭ͘>ĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ͕ŵĠĚŝĂƚĞƵƌƐĚĂŶƐůĂƉƌŽŐƌĞƐƐŝŽŶĚƵĐĂŶĐĞƌ
ĚĂƉƚĠĚĞ;dƵƌƚƵƌŝĐŝĞƚĂů͕͘ϮϬϭϰͿ

ϯ͘ϱ ƉƉůŝĐĂƚŝŽŶƐĚĞƐs

>͛ŝŵƉůŝĐĂƚŝŽŶĚĞƐsĚĂŶƐĚĞƐƉƌŽĐĞƐƐƵƐƉĂƚŚŽůŽŐŝƋƵĞƐƉĞƌŵĞƚĚ͛ĞŶǀŝƐĂŐĞƌĚĞŶŽƵǀĞĂƵǆƚĞƐƚƐƉŽƵƌůĞ
ĚŝĂŐŶŽƐƚŝĐ ĚĞ ĐĞƐ ŵĂůĂĚŝĞƐ͘ Ŷ ĞĨĨĞƚ͕ ůĞƵƌ ŶŽŵďƌĞ Ğƚ ůĞƵƌ ĐŽŵƉŽƐŝƚŝŽŶ ĞƐƚ ƐƉĠĐŝĨŝƋƵĞ ĚĞ ĐŚĂƋƵĞ
ŵĂůĂĚŝĞ͘WĂƌĂŝůůĞƵƌƐ͕ůĂĐŽŵƉŽƐŝƚŝŽŶƚĠŵŽŝŐŶĞĚĞĐŚĂŶŐĞŵĞŶƚƐŵŽůĠĐƵůĂŝƌĞƐĞƚƉĞƵƚĂŝŶƐŝŝŶĚŝƋƵĞƌůĞ
ƐƚĂĚĞĚĞůĂŵĂůĂĚŝĞŽƵĞŶĐŽƌĞƚĠŵŽŝŐŶĞƌĚĞů͛ĞĨĨŝĐĂĐŝƚĠĚ͛ƵŶƚƌĂŝƚĞŵĞŶƚ͘>ĞƵƌƉƌĠƐĞŶĐĞĚĂŶƐůĞƐůŝƋƵŝĚĞƐ
ďŝŽůŽŐŝƋƵĞƐƉŽƵƌƌĂŝƚƚŽƵƚƉĂƌƚŝĐƵůŝğƌĞŵĞŶƚĨĂĐŝůŝƚĞƌůĂĐŽůůĞĐƚĞĚĞƐĠĐŚĂŶƚŝůůŽŶƐĞƚĂŝŶƐŝů͛ĠƚĂďůŝƐƐĞŵĞŶƚ
ƌĂƉŝĚĞĞƚŶŽŶŝŶǀĂƐŝĨĚƵĚŝĂŐŶŽƐƚŝĐ͘>ĂĐŽŵƉŽƐŝƚŝŽŶĞŶĂĐŝĚĞƐŶƵĐůĠŝƋƵĞƐĚĞƐsƉƌĠƐĞŶƚĞƐĚĂŶƐů͛ƵƌŝŶĞ
ƉŽƵƌƌĂŝƚƉĞƌŵĞƚƚƌĞƉĂƌĞǆĞŵƉůĞĚĞĚŝĂŐŶŽƐƚŝƋƵĞƌůĞƐŵĂůĂĚŝĞƐĚƵƌĞŝŶ;DŝƌĂŶĚĂĞƚĂů͕͘ϮϬϭϬͿ͘ǀĞĐĚĞƐ
ƚĞĐŚŶŝƋƵĞƐĚĞƉůƵƐĞŶƉůƵƐƐĞŶƐŝďůĞƐ͕ŝůƐĞƌĂŝƚĂůŽƌƐƉŽƐƐŝďůĞĚĞĚĠƚĞĐƚĞƌĐĞƌƚĂŝŶĞƐŵĂůĂĚŝĞƐĚĞƉůƵƐĞŶ
ƉůƵƐ ƚƀƚ͕ ĐŽŵŵĞ ůĞƐ ĐĂŶĐĞƌƐ ƉĂƌ ĞǆĞŵƉůĞ͕ Ğƚ ĂŝŶƐŝ ŽƉƚŝŵŝƐĞƌ ůĞƐ ĐŚĂŶĐĞƐ ĚĞ ŐƵĠƌŝƐŽŶ ŐƌąĐĞ ă ƵŶ
ƚƌĂŝƚĞŵĞŶƚƉƌĠĐŽĐĞ͘
>͛ŝŵƉůŝĐĂƚŝŽŶ ĚĞƐ s ĚĂŶƐ ĚŝĨĨĠƌĞŶƚƐ ƉƌŽĐĞƐƐƵƐ ƉŚǇƐŝŽůŽŐŝƋƵĞƐ ƉĞƌŵĞƚ ĠŐĂůĞŵĞŶƚ Ě͛ĞŶǀŝƐĂŐĞƌ ĐĞƐ
ǀĠƐŝĐƵůĞƐĐŽŵŵĞŶŽƵǀĞůĂŐĞŶƚƚŚĠƌĂƉĞƵƚŝƋƵĞ͕ƋƵŝƐĞƌĂŝƚƉŽƚĞŶƚŝĞůůĞŵĞŶƚĨĂŝďůĞŵĞŶƚŝŵŵƵŶŽŐğŶĞĞƚ
ďŝĞŶ ƚŽůĠƌĠ ƉĂƌ ů͛ŽƌŐĂŶŝƐŵĞ͘ Ğ ŵĂŶŝğƌĞ ŝŶƚĠƌĞƐƐĂŶƚĞ͕ ůŽƌƐƋƵ͛ĞůůĞƐ ƐŽŶƚ ůŝďĠƌĠĞƐ ƉĂƌ ůĞƐ ĐĞůůƵůĞƐ
ĚĞŶĚƌŝƚŝƋƵĞƐ͕ůĞƐsƉĞƵǀĞŶƚĂǀŽŝƌƵŶƌƀůĞĚĞƉƌĠƐĞŶƚĂƚĞƵƌĚ͛ĂŶƚŝŐğŶĞĞƚƉĞƌŵĞƚĂŝŶƐŝĚĞĐŽŶĐĞǀŽŝƌƵŶ
ǀĞĐƚĞƵƌĚ͛ŝŵŵƵŶŽƚŚĠƌĂƉŝĞ;ŝƚǀŽŐĞůĞƚĂů͕͘ϭϵϵϴͿ;tŽůĨĞƌƐĞƚĂů͕͘ϮϬϬϭͿ͘ĞƐǀĠƐŝĐƵůĞƐƐŽŶƚĂƉƉĞůĠĞƐ
ĚĞǆŽƐŽŵĞƐ͕ŽƵĞǆ͕ĞƚƐŽŶƚĂĐƚƵĞůůĞŵĞŶƚĞŶĐŽƵƌƐĚ͛ĞƐƐĂŝĐůŝŶŝƋƵĞ;WŝƚƚĞƚĂů͕͘ϮϬϭϰͿ͘>ĂƉŚĂƐĞ/ĂĚ͛ŽƌĞƐ
ĞƚĚĠũăƌĠǀĠůĠƋƵĞůĞƐĞǆŽƐŽŵĞƐƐŽŶƚĞĨĨĞĐƚŝǀĞŵĞŶƚďŝĞŶƚŽůĠƌĠƐƉĂƌů͛ŽƌŐĂŶŝƐŵĞ;ƐĐƵĚŝĞƌĞƚĂů͕͘ϮϬϬϱͿ
;DŽƌƐĞĞƚĂů͕͘ϮϬϬϱͿ͘>ĞƵƌƌƀůĞĚĂŶƐůĞƚƌĂŶƐĨĞƌƚĚ͛ZEƉĞƌŵĞƚĠŐĂůĞŵĞŶƚĚĞůĞƐĞŶǀŝƐĂŐĞƌĐŽŵŵĞĚĞ
ŶŽƵǀĞĂƵǆǀĞĐƚĞƵƌƐĚĞďŝŽƚŚĠƌĂƉŝĞŶŽŶŐĠŶŝƋƵĞ͘ 
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
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






͘ ŽŶƚĞǆƚĞƐĐŝĞŶƚŝĨŝƋƵĞĞƚ
ŽďũĞĐƚŝĨƐĚĞůĂƚŚğƐĞ



ŽŶƚĞǆƚĞƐĐŝĞŶƚŝĨŝƋƵĞĞƚŽďũĞĐƚŝĨƐĚĞůĂƚŚğƐĞ
ϴϳ

ĞƉƵŝƐƉƌğƐĚĞϮϬĂŶƐ͕ů͛ĠƋƵŝƉĞĚ͛ƚƚŝůŝŽŝWŝĞƚƌŽĞƐƚŝŵƉůŝƋƵĠĞĚĂŶƐůĂďŝŽĐŚŝŵŝĞĚĞƐƚƌĂŶƐƉŽƌƚĞƵƌƐ
͕ĞƚĐĞůůĞĚĞWŝĞƌƌĞŽƵůĂŶŐĞƌĞƚ^ĂǁͲ^ĞĞ,ŽŶŐĚĂŶƐůĞƚƌĂŶƐĨĞƌƚĚĞŐğŶĞƐĞƚůĞƐďŝŽƚŚĠƌĂƉŝĞƐƉĂƌ
ǀĞĐƚĞƵƌƐǀŝƌĂƵǆŽƵƉƐĞƵĚŽǀŝƌĂƵǆ͘ĞƐĚĞƌŶŝĞƌƐŽŶƚŶŽƚĂŵŵĞŶƚƚƌĂǀĂŝůůĠƐƵƌů͛ĂĚĠŶŽǀŝƌƵƐƌĞĐŽŵďŝŶĂŶƚ
ĐŽŵŵĞǀĞĐƚĞƵƌĚƵŐğŶĞĐŽĚĂŶƚůĞĐĂŶĂů&dZ͘WůƵƐŝĞƵƌƐƉƵďůŝĐĂƚŝŽŶƐƐŽŶƚĚĠũăƉĂƌƵĞƐƐƵƌůĞƐƵũĞƚ͕ĚĂŶƐ
ĚĞƐũŽƵƌŶĂƵǆĐŽŶƐŝĚĠƌĠƐĐŽŵŵĞĚĞƐƌĠĨĠƌĞŶĐĞƐĚĂŶƐůĞĚŽŵĂŝŶĞ͘
ĂŶƐƵŶƉƌĞŵŝĞƌƚĞŵƉƐ͕ŝůƐŽŶƚĚĠǀĞůŽƉƉĠƵŶǀĞĐƚĞƵƌĂĚĠŶŽǀŝƌĂůĚĞƐĠƌŽƚǇƉĞϱŵŽĚŝĨŝĠŐĠŶĠƚŝƋƵĞŵĞŶƚ
ĚĞŵĂŶŝğƌĞăĞǆƉƌŝŵĞƌůĂƉƌŽƚĠŝŶĞĚĞĨƵƐŝŽŶ'&WͲ&dZ;ĚϱͲ'&WͲ&dZͿ͘/ůƐŽŶƚƚƌĂǀĂŝůůĠŝŶǀŝƚƌŽƐƵƌĚĞƐ
ůŝŐŶĠĞƐĐĞůůƵůĂŝƌĞƐĠƉŝƚŚĠůŝĂůĞƐƉƵůŵŽŶĂŝƌĞƐ͕DDϯϵ;&dZǁƚͿĞƚ&Ͳ<Dϰ;&dZĚĞů&ϱϬϴͿ͕ĂŝŶƐŝƋƵĞĞǆ
ǀŝǀŽĚĂŶƐĚĞƐŵŽĚğůĞƐĚ͛ĠƉŝƚŚĠůŝĂŚƵŵĂŝŶƐƌĞĐŽŶƐƚŝƚƵĠƐăƉĂƌƚŝƌĚĞĐĞůůƵůĞƐƉƌŝŵĂŝƌĞƐƉƌŽǀĞŶĂŶƚĚ͛ƵŶ
ĚŽŶŶĞƵƌƐĂŝŶ;,͕ŚƵŵĂŶĂŝƌǁĂǇĞƉŝƚŚĞůŝĂůĐĞůůƐͿĞƚĚ͛ƵŶƉĂƚŝĞŶƚŚŽŵŽǌǇŐŽƚĞĚĞů&ϱϬϴ;&Ͳ,Ϳ͖
ƚƌĂǀĂŝůƌĠĂůŝƐĠĞŶĐŽůůĂďŽƌĂƚŝŽŶĂǀĞĐů͛ĠƋƵŝƉĞĚƵWƌ͘:ŽƐĞƉŚĂďŶĞƌ͕ĞƉĂƌƚŵĞŶƚŽĨ/ŶƚĞƌŶĂůDĞĚŝĐŝŶĞ͕
hŶŝǀĞƌƐŝƚĠ Ě͛/ŽǁĂ͘ /ůƐ ŽŶƚŵŽŶƚƌĠ ƋƵĞ ůĂ ƉƌŽƚĠŝŶĞ ĚĞ ĨƵƐŝŽŶ ƐĂƵǀĂŐĞ ĠƚĂŝƚ ƐƚĂďůĞ Ğƚ ĐŽƌƌĞĐƚĞŵĞŶƚ
ĂĚƌĞƐƐĠĞăůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞĚĞƐĐĞůůƵůĞƐŝŶĨĞĐƚĠĞƐƉĂƌĚϱͲ'&WͲ&dZǁƚ͕ĂůŽƌƐƋƵĞůĂƉƌŽƚĠŝŶĞ
ŵƵƚĠĞ ĠƚĂŝƚ ƐĠƋƵĞƐƚƌĠĞ ĚĂŶƐ ůĞ ĐǇƚŽƉůĂƐŵĞ ĚĞƐ ĐĞůůƵůĞƐ ŝŶĨĞĐƚĠĞƐ ƉĂƌ ĚϱͲ'&WͲ&dZĚĞů&ϱϬϴ
;&ŝŐƵƌĞϰϮͿ͘WĂƌĂŝůůĞƵƌƐ͕ůĞƐƚĞƐƚƐĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂƉƌŽƚĠŝŶĞƐĂƵǀĂŐĞĚĂŶƐůĞƐĐĞůůƵůĞƐĐŝďůĞƐĚĞ
ů͛ĚϱͲ'&WͲ&dZǁƚŽŶƚƌĠǀĠůĠƵŶĞĂĐƚŝǀŝƚĠĚĞĐĂŶĂůăŝŽŶƐĐŚůŽƌƵƌĞƐŝŵŝůĂŝƌĞăĐĞůůĞĚĞůĂƉƌŽƚĠŝŶĞ&dZ
ŶŽŶĠƚŝƋƵĞƚĠĞ͘/ůƐŽŶƚĂŝŶƐŝĠƚĠůĞƐƉƌĞŵŝĞƌƐăŵĞƚƚƌĞĂƵƉŽŝŶƚƵŶŽƵƚŝůĐĂƉĂďůĞĚĞƐƵŝǀƌĞůĂƉƌŽƚĠŝŶĞ
&dZĚĂŶƐĚĞƐĐĞůůƵůĞƐŚƵŵĂŝŶĞƐŶŽŶƐĞƵůĞŵĞŶƚƉĂƌƐĂĨŽŶĐƚŝŽŶŶĂůŝƚĠĞŶƚĂŶƚƋƵĞĐĂŶĂůăŝŽŶƐĐŚůŽƌƵƌĞ͕
ŵĂŝƐĂƵƐƐŝƉĂƌůĞƐĚŝĨĨĠƌĞŶƚĞƐƚĞĐŚŶŝƋƵĞƐƵƚŝůŝƐĂŶƚůĂĨůƵŽƌĞƐĐĞŶĐĞŐƌąĐĞăů͛ĠƚŝƋƵĞƚƚĞ'&W;'ƌĂŶŝŽĞƚĂů͕͘
ϮϬϬϳͿ͘


&ŝŐƵƌĞϰϮ͘ůŝĐŚĠƐĚĞŵŝĐƌŽƐĐŽƉŝĞĐŽŶĨŽĐĂůĞĚĞ&Ͳ<DϰŝŶĨĞĐƚĠĞƐƉĂƌĚϱͲ'&WͲ&dZǁƚŽƵĚϱͲ'&WͲ&dZĚĞů&ϱϬϴ
ĂΘĚ͗ƐŝŐŶĂů'&W͕ďΘĞ͗ĂŶƚŝĐŽƌƉƐĂŶƚŝͲ&dZĐŽƵƉůĠăůĂƌŚŽĚĂŵŝŶĞ͕ĐΘĨ͗ƐƵƉĞƌƉŽƐŝƚŝŽŶĚĞƐĐůŝĐŚĠƐ͗ůĞƐƐŝŐŶĂƵǆ'&WĞƚ
&dZĐŽůŽĐĂůŝƐĞŶƚ͘Ă͕ďΘĐ͗ůŽĐĂůŝƐĂƚŝŽŶĚĞ&dZŵĂũŽƌŝƚĂŝƌĞŵĞŶƚăůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞ͕Ě͕ĞΘĨ͗ůŽĐĂůŝƐĂƚŝŽŶ
ŝŶƚƌĂĐĞůůƵůĂŝƌĞ;'ƌĂŶŝŽĞƚĂů͕͘ϮϬϬϳͿ


ŽŶƚĞǆƚĞƐĐŝĞŶƚŝĨŝƋƵĞĞƚŽďũĞĐƚŝĨƐĚĞůĂƚŚğƐĞ
ϴϴ

Ğ ǀĞĐƚĞƵƌ Ă ƉĂƌ ůĂ ƐƵŝƚĞ ĠƚĠ ĂŵĠůŝŽƌĠ͘ Ŷ ĞĨĨĞƚ͕ ƐŽŶ ƌĠĐĞƉƚĞƵƌ ŶŽŵŵĠ Z͕ ƉŽƵƌ ŽǆƐĂĐŬŝĞ ĂŶĚ
ĚĞŶŽǀŝƌƵƐ ZĞĐĞƉƚŽƌ͕ ƐĞ ƐŝƚƵĞ ĂƵ ŶŝǀĞĂƵ ĚĞƐ ũŽŶĐƚŝŽŶƐ ƐĞƌƌĠĞƐ ŝŶƚĞƌĐĞůůƵůĂŝƌĞƐ͕ ĐĞ ƋƵŝ ŝŵƉůŝƋƵĞ
ů͛ƵƚŝůŝƐĂƚŝŽŶĚĞĨŽƌƚĞƐĚŽƐĞƐĚĞǀĞĐƚĞƵƌ͘ĞĐŝĂŶŽŶƐĞƵůĞŵĞŶƚĚĞƐĞĨĨĞƚƐĚĠůĠƚğƌĞƐƐƵƌůĂĐĞůůƵůĞ͕ŵĂŝƐ
ĂƵƐƐŝƐƵƌůĂĨŽŶĐƚŝŽŶŶĂůŝƚĠĚƵ&dZ͕ƋƵŝƐ͛ĞŶƚƌŽƵǀĞĚŝŵŝŶƵĠĞ͘>͛ĠƋƵŝƉĞĂĂůŽƌƐĞƵů͛ŝĚĠĞĚĞĐƌĠĞƌƵŶĞ
ĐŚŝŵğƌĞ͕ƋƵŝƉƌĠƐĞŶƚĞƌĂŝƚůĞĐŽƌƉƐĚĞů͛ĚϱĂǀĞĐůĞƐĨŝďƌĞƐĚĞů͛Ěϯϱ͕ƉĞƌŵĞƚƚĂŶƚĂƵǀĞĐƚĞƵƌĚĞƉĂƐƐĞƌ
ƉĂƌƵŶĞĂƵƚƌĞǀŽŝĞĚ͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĐĞůůƵůĂŝƌĞ͗ůĞƌĠĐĞƉƚĞƵƌϰϲ;ůƵƐƚĞƌŽĨŝĨĨĞƌĞŶƚŝĂƚŝŽŶϰϲͿ͕ůŽĐĂůŝƐĠ
ĂƵ ƉƀůĞ ĂƉŝĐĂů͘ ĞƚƚĞ ĐŚŝŵğƌĞ͕ Ěϱ&ϯϱͲ'&WͲ&dZ Ă ŵŽŶƚƌĠ ƵŶĞ ĞĨĨŝĐĂĐŝƚĠ ĚĞ ƚƌĂŶƐĚƵĐƚŝŽŶ ϯϬĨŽŝƐ
ƐƵƉĠƌŝĞƵƌĞăů͛ĚϱͲ'&WͲ&dZ͕ƵŶĞĞǆƉƌĞƐƐŝŽŶƐƚĂďůĞĚƵƌĂŶƚƉůƵƐŝĞƵƌƐƐĞŵĂŝŶĞƐĞƚƵŶĞĨŽŶĐƚŝŽŶŶĂůŝƚĠă
ĚĞŵŽŝŶĚƌĞƐĚŽƐĞƐĐŽŶĚƵŝƐĂŶƚăƵŶĞĐǇƚŽƚŽǆŝĐŝƚĠĚŝŵŝŶƵĠĞ;'ƌĂŶŝŽĞƚĂů͕͘ϮϬϭϬͿ͘
ĞǀĞĐƚĞƵƌĞƐƚƉŽƚĞŶƚŝĞůůĞŵĞŶƚƵƚŝůŝƐĂďůĞĞŶƚŚĠƌĂƉŝĞŐĠŶŝƋƵĞĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞĞƚĚŝƐƉŽŶŝďůĞƉŽƵƌ
ƵŶĞƐƐĂŝƉƌĠĐůŝŶŝƋƵĞ͘DĂůŚĞƵƌĞƵƐĞŵĞŶƚ͕ů͛ĂďĂŶĚŽŶƉĂƌDĞƌĐŬĚĞƐŽŶǀĂĐĐŝŶĂŶƚŝͲs/,ƉƌŽƚŽƚǇƉĞďĂƐĠ
ƐƵƌƵŶĚϱƌĞĐŽŵďŝŶĂŶƚĞŶƌĂŝƐŽŶĚ͛ĞĨĨĞƚƐĂĚǀĞƌƐĞƐŝŶĂƚƚĞŶĚƵƐ͕ĂĞƵƵŶƌĞƚĞŶƚŝƐƐĞŵĞŶƚŶĠŐĂƚŝĨƐƵƌ
ƚŽƵƐůĞƐĂƵƚƌĞƐǀĞĐƚĞƵƌƐĚĞĐĞƚǇƉĞĂƉƉůŝĐĂďůĞƐăůĂƚŚĠƌĂƉŝĞŐĠŶŝƋƵĞ͘>͛ĠƋƵŝƉĞƐ͛ĞƐƚƉĂƌĐŽŶƐĠƋƵĞŶƚ
ƌĠĐĞŵŵĞŶƚƚŽƵƌŶĠĞǀĞƌƐƵŶĂƵƚƌĞƚǇƉĞĚĞǀĞĐƚŽƌŝƐĂƚŝŽŶĚƵŐğŶĞ&dZ͗ůĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ͘
ĞƚƌĂǀĂŝůĂĠƚĠŝŶŝƚŝĠƉĂƌ'ĂģůůĞ'ŽŶǌĂůĞǌƋƵŝĂƚŽƵƚĚ͛ĂďŽƌĚǀĂůŝĚĠůĞƚƌĂŶƐĨĞƌƚĚ͛ƵŶĞŶŽƵǀĞůůĞĨŽŶĐƚŝŽŶ
ăĚĞƐĐĞůůƵůĞƐĐŝďůĞƐƉĂƌů͛ŝŶƚĞƌŵĠĚŝĂŝƌĞĚ͛săů͛ĂŝĚĞĚĞŵŽůĠĐƵůĞƐďŝŽĂĐƚŝǀĞƐŵŽĚğůĞƐ͗ZĞƚϰϲ͘
ĞƐ ĚĞƵǆ ŵŽůĠĐƵůĞƐ ƐŽŶƚ ĚĞƐ ŐůǇĐŽƉƌŽƚĠŝŶĞƐ ƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƐ ă ĂĐƚŝǀŝƚĠ ĚĞ ƌĠĐĞƉƚĞƵƌ ǀŝƌĂů͕
ƌĞƐƉĞĐƚŝǀĞŵĞŶƚƌĠĐĞƉƚĞƵƌĚĞů͛ĂĚĠŶŽǀŝƌƵƐĚĞƐĠƌŽƚǇƉĞϱ;ĚϱͿŽƵĚĞƐĠƌŽƚǇƉĞϯϱ;ĚϯϱŽƵƌĠĐĞƉƚĞƵƌ
ĐŚŝŵĠƌŝƋƵĞ Ěϱ&ϯϱͿ͘ >ĞƐ ĐĞůůƵůĞƐ ,K͕ ,KͲZ Ğƚ ,KͲϰϲ͕ ŽŶƚ ĠƚĠ ĐŚŽŝƐŝĞƐ ĐŽŵŵĞ ĐĞůůƵůĞƐ
ĚŽŶŶĞƵƐĞƐĚ͛s͘>ĞƐsŽŶƚĠƚĠĂŶĂůǇƐĠĞƐƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆĞƚƐĞƐŽŶƚƌĠǀĠůĠĞƐŝŵŵƵŶŽƌĠĂĐƚŝǀĞƐ
ĂǀĞĐůĞƵƌƐĂŶƚŝĐŽƌƉƐƌĞƐƉĞĐƚŝĨƐ͕ăŚĂƵƚĞƵƌĚĞϲăϳйƉŽƵƌůĂĨƌĂĐƚŝŽŶĐŽŶƚĞŶĂŶƚůĞƐDsŶŽŵŵĠĞDWϯϬ
Ğƚ Ϯ ă ϯй ƉŽƵƌ ĐĞůůĞ ĐŽŶƚĞŶĂŶƚ ůĞƐ ǆŽ ĂƉƉĞůĠĞDWϭϬϬ͘ >ĞƐ ŝŶƚĞƌĂĐƚŝŽŶƐ sͲĚ ŽŶƚ ƉĂƌ ĂŝůůĞƵƌƐ ĠƚĠ
ĐŽŶĨŝƌŵĠĞƐƉĂƌDd͕ŵŽŶƚƌĂŶƚůĂƉƌĠƐĞŶĐĞĚĞĐŽŵƉůĞǆĞƐsϰϲͲĚϱ&ϯϱͲ'&W͘>ĞƐsŽŶƚƉĂƌůĂƐƵŝƚĞ
ĠƚĠŵŝƐĞƐĂƵĐŽŶƚĂĐƚĚĞĐĞůůƵůĞƐ,KĞƚůĂƉƌĠƐĞŶĐĞĚĞƐƌĠĐĞƉƚĞƵƌƐZĞƚϰϲăůĂŵĞŵďƌĂŶĞĚĞƐ
ĐĞůůƵůĞƐĐŝďůĞƐĂĠƚĠĠƚƵĚŝĠĞƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ͘ϲŚĂƉƌğƐĐŽŶƚĂĐƚ͕ϯйĚĞƐĐĞůůƵůĞƐĠƚĂŝĞŶƚƌĠĐĞƉƚĞƵƌͲ
ƉŽƐŝƚŝǀĞƐ͕ ϲ ă ϳй ĂƉƌğƐ ϮϰŚ ƉƵŝƐ ϭϱ ă ϭϴй ĂƉƌğƐ ϳϮŚ͘ Ğ ƉŽƵƌĐĞŶƚĂŐĞ ƐĞ ƐƚĂďŝůŝƐĞ ĞŶƐƵŝƚĞ ƉŽƵƌ
ƌĞĚĞƐĐĞŶĚƌĞƉƌŽŐƌĞƐƐŝǀĞŵĞŶƚăƉĂƌƚŝƌĚƵũŽƵƌϱ͘>ĂĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞƐƌĠĐĞƉƚĞƵƌƐŶŽƵǀĞůůĞŵĞŶƚĂĐƋƵŝƐ
ƉĂƌůĞƐĐĞůůƵůĞƐĂĨŝŶĂůĞŵĞŶƚĠƚĠĠƚƵĚŝĠĞăϰϴŚƌĞƐƉĞĐƚŝǀĞŵĞŶƚƉĂƌƵŶƚĞƐƚĚĞƉĞƌŵŝƐƐŝǀŝƚĠăů͛ĚϱͲ'&W
ŽƵĚϱ&ϯϱͲ'&W͘>ĞƐƌĠƐƵůƚĂƚƐŵŽŶƚƌĞŶƚϮăϭϬйĚĞĐĞůůƵůĞƐĨůƵŽƌĞƐĐĞŶƚĞƐǀĞƌƚĞƐƉŽƵƌůĞƐ,K͕ĐĞƋƵŝ
ĐŽƌƌĞƐƉŽŶĚ ă ůĂ ƉĞƌŵŝƐƐŝǀŝƚĠ ďĂƐĂůĞ͕ ĚƵĞ ă ĚĞƐ ƌĠĐĞƉƚĞƵƌƐ ĂůƚĞƌŶĂƚŝĨƐ ĐŽŵŵĞ ƉĂƌ ĞǆĞŵƉůĞ ůĞƐ
ŚĠƉĂƌĂŶĞƐƐƵůĨĂƚĞƐ;ŽƌũŽŶĞƚĂů͕͘ϮϬϭϭͿ͘ĞƉŽƵƌĐĞŶƚĂŐĞĞƐƚƐŝŐŶŝĨŝĐĂƚŝǀĞŵĞŶƚĂƵŐŵĞŶƚĠůŽƌƐƋƵĞůĞƐ
ĐĞůůƵůĞƐ ŽŶƚ ƉƌĠĂůĂďůĞŵĞŶƚ ĠƚĠŵŝƐĞƐ ĂƵ ĐŽŶƚĂĐƚ Ě͛sZ ŽƵ sϰϲ ƌĞƐƉĞĐƚŝǀĞŵĞŶƚ ;&ŝŐƵƌĞϰϯͿ͘ WĂƌ
ĂŝůůĞƵƌƐ͕ůĂƐƉĠĐŝĨŝĐŝƚĠĚĞůĂƉĞƌŵŝƐƐŝǀŝƚĠĞƐƚĚĠŵŽŶƚƌĠĞƉƵŝƐƋƵĞůĞƐ,KƚƌĂŝƚĠĞƐƉĂƌůĞƐsZŶĞƐŽŶƚ
ƉĂƐƉĞƌŵŝƐƐŝǀĞƐăů͛Ěϱ&ϯϱͲ'&WĞƚŝŶǀĞƌƐĞŵĞŶƚ͘

ŽŶƚĞǆƚĞƐĐŝĞŶƚŝĨŝƋƵĞĞƚŽďũĞĐƚŝĨƐĚĞůĂƚŚğƐĞ
ϴϵ


&ŝŐƵƌĞϰϯ͘dĞƐƚĚĞƉĞƌŵŝƐƐŝǀŝƚĠĂƵǆǀĞĐƚĞƵƌƐĂĚĠŶŽǀŝƌĂƵǆĚϱͲ'&WĞƚĚϱ&ϯϱͲ'&W
ĚĞĐĞůůƵůĞƐ,KƉƌĠĂůĂďůĞŵĞŶƚƚƌĂŝƚĠĞƐƌĞƐƉĞĐƚŝǀĞŵĞŶƚƉĂƌůĞƐDWϯϬͲZĞƚDWϯϬͲϰϲ

ĞƐƌĠƐƵůƚĂƚƐǀĂůŝĚĞŶƚůĂƉƌĞƵǀĞĚĞĐŽŶĐĞƉƚĚƵƚƌĂŶƐĨĞƌƚĚ͛ƵŶĞŶŽƵǀĞůůĞĨŽŶĐƚŝŽŶăĚĞƐĐĞůůƵůĞƐĐŝďůĞƐ
ƉĂƌ ů͛ŝŶƚĞƌŵĠĚŝĂŝƌĞ Ě͛s ĂǀĞĐ ĚĞƐ ƉƌŽƚĠŝŶĞƐ ƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƐ ƉƌĠƐĞŶƚĂŶƚ ƵŶ ĨĂŝďůĞ ĚĞŐƌĠ ĚĞ
ĐŽŵƉůĞǆŝƚĠ;&ŝŐƵƌĞϰϰͿ͘/ůƐƉĞƌŵĞƚƚĞŶƚăů͛ĠƋƵŝƉĞĚ͛ĞŶǀŝƐĂŐĞƌĚĞƚƌĂŶƐƉŽƐĞƌĐĞŵŽĚğůĞĂƵĐĂŶĂů&dZ͕
ƋƵŝƉƌĠƐĞŶƚĞ͕ƌĂƉƉĞůŽŶƐͲůĞ͕ϭϮĚŽŵĂŝŶĞƐƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƐ;§Ϯ͘ϯ͘Ϯ͘ϭƉϰϯͿ͘


&ŝŐƵƌĞϰϰ͘ŽŵƉůĞǆŝƚĠĚĞƐƉƌŽƚĠŝŶĞƐƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƐĠƚƵĚŝĠĞƐ
͘ZĠĐĞƉƚĞƵƌƐZ͖͘ZĠĐĞƉƚĞƵƌϰϲ;ƌŶďĞƌŐ͕ϮϬϭϮͿ͖͘&dZ;<ŝŵĂŶĚ^ŬĂĐŚ͕ϮϬϭϮͿ

ŵŽŶ ĂƌƌŝǀĠĞ ĂƵ ůĂďŽƌĂƚŽŝƌĞ͕'ĂģůůĞ'ŽŶǌĂůĞǌ ĂǀĂŝƚ ĚĠďƵƚĠ ĐĞ ƉƌŽũĞƚ Ğƚ ĚĠŵŽŶƚƌĠ ůĂ ƉƌĠƐĞŶĐĞ ĚĞ
ŵĂƚĠƌŝĞůďŝŽůŽŐŝƋƵĞ;ZEŵ&dZĞƚƉƌŽƚĠŝŶĞ&dZͿĚĂŶƐĚĞƐĐĞůůƵůĞƐĐŝďůĞƐƚƌĂŝƚĠĞƐƉĂƌĚĞƐsͲ'&WͲ
&dZ͘>͛ŽďũĞĐƚŝĨĚĞŵĂƚŚğƐĞĠƚĂŝƚĚĞƉŽƵƌƐƵŝǀƌĞĐĞƚƌĂǀĂŝůƉĂƌůĂǀĂůŝĚĂƚŝŽŶĚĞůĂĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂ
ƉƌŽƚĠŝŶĞ &dZ ƚƌĂŶƐĨĠƌĠĞ ŽƵ ŶĠŽƐǇŶƚŚĠƚŝƐĠĞ ĚĂŶƐ ůĞƐ ĐĞůůƵůĞƐ ĐŝďůĞƐ͕ ƉƵŝƐ ĚĞ ǀĂůŝĚĞƌ ĐĞŵŽĚğůĞ ĞŶ
ĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ͘>͛ŽƉƚŝŵŝƐĂƚŝŽŶĚĞůĂƉƌŽĚƵĐƚŝŽŶĚĞƐsƵƚŝůŝƐĂŶƚƵŶŝŽŶŽƉŚŽƌĞĚƵĐĂůĐŝƵŵĂĠƚĠƵŶ
ƉŽŝŶƚŝŶƚĠƌĞƐƐĂŶƚƋƵĞŶŽƵƐĂǀŽŶƐƐŽƵŚĂŝƚĠĞǆƉůŽƌĞƌ͘ŶĨŝŶ͕ĚĞƐĞǆƉĠƌŝĞŶĐĞƐŽŶƚĠŐĂůĞŵĞŶƚĠƚĠƌĠĂůŝƐĠĞƐ
ĚĂŶƐůĞďƵƚĚ͛ĠƚƵĚŝĞƌůĞŵĠĐĂŶŝƐŵĞĚĞƚƌĂŶƐĨĞƌƚƵƚŝůŝƐĠƉĂƌůĞƐsƉŽƵƌĚĠůŝǀƌĞƌůĞƵƌĐŽŶƚĞŶƵĚĂŶƐůĞƐ
ĐĞůůƵůĞƐĐŝďůĞƐ͘


 







//͘ DdZ/>dDd,K^
 




DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϵϯ

ϭ͘ dĞĐŚŶŝƋƵĞƐĚĞďŝŽůŽŐŝĞĐĞůůƵůĂŝƌĞ

ϭ͘ϭ͘ ƵůƚƵƌĞĐĞůůƵůĂŝƌĞ

ϭ͘ϭ͘ϭ͘ ŽŶĚŝƚŝŽŶƐĚĞĐƵůƚƵƌĞ

>ĞƐ ůŝŐŶĠĞƐ ĐĞůůƵůĂŝƌĞƐ ƵƚŝůŝƐĠĞƐ ĚĂŶƐ ĐĞ ƚƌĂǀĂŝů ƐŽŶƚĚĞƐ ĐĞůůƵůĞƐ ĂĚŚĠƌĞŶƚĞƐ͘ ůůĞƐ ƐŽŶƚ ĐƵůƚŝǀĠĞƐ ĞŶ
ĂƚŵŽƐƉŚğƌĞŚƵŵŝĚĞ͕ăƵŶĞƚĞŵƉĠƌĂƚƵƌĞĚĞϯϳΣ͕ĂǀĞĐƵŶƉ,ĐŽŶƐƚĂŶƚƉƌŽĐŚĞĚĞůĂŶĞƵƚƌĂůŝƚĠ͘͛ĞƐƚůĞ
ƐŽĚŝƵŵďŝĐĂƌďŽŶĂƚĞ ;EĂ,KϯͿ͕ ƉƌĠƐĞŶƚĚĂŶƐ ůĞƐŵŝůŝĞƵǆĚĞ ĐƵůƚƵƌĞ͕ ƋƵŝ ƉĞƌŵĞƚĚĞ ĐŽŶƐĞƌǀĞƌ ĐĞƚƚĞ
ŶĞƵƚƌĂůŝƚĠ͘ Ŷ ĞĨĨĞƚ͕ ůĞƐ ƉƌŽƚŽŶƐ ůŝďĠƌĠƐ ƉĂƌ ůĞƐ ĐĞůůƵůĞƐ ƐŽŶƚ ƚƌĂŶƐĨŽƌŵĠƐ ĞŶ KϮ ƐĞůŽŶ ů͛ĠƋƵĂƚŝŽŶ
,нн,KϯͲÙ,ϮKϯÙKϮн,ϮK͘ĞĐŝŝŵƉůŝƋƵĞƵŶĞƚĞŶĞƵƌĞŶKϮƌĠŐƵůĠĞ;ϱйͿ͘
WŽƵƌĐŚĂƋƵĞƚǇƉĞĐĞůůƵůĂŝƌĞ͕ůĞƐŵŝůŝĞƵǆĚĞĐƵůƚƵƌĞƵƚŝůŝƐĠƐƐŽŶƚůŝƐƚĠƐƉĂƌĂŐƌĂƉŚĞϭ͘ϭ͘Ϯ͘^ĂƵĨŝŶĚŝĐĂƚŝŽŶ
ĐŽŶƚƌĂŝƌĞ͕ ŝůƐ ƐŽŶƚ ĐŽŵƉůĠŵĞŶƚĠƐ ƉĂƌ ϭϬ й ĚĞ ƐĠƌƵŵ ĚĞ ǀĞĂƵ ĨƈƚĂů ;ĨĞƚĂů ďŽǀŝŶĞ ƐĞƌƵŵ ŐŽůĚ͕ '
,ĞĂůƚŚĐĂƌĞ>ŝĨĞ^ĐŝĞŶĐĞƐͿ͕ϮϬϬhͬŵ>ĚĞƉĠŶŝĐŝůůŝŶĞĞƚϮϬϬʅŐͬŵ>ĚĞƐƚƌĞƉƚŽŵǇĐŝŶĞ;WͿ͘

ϭ͘ϭ͘Ϯ͘ >ŝŐŶĠĞƐĐĞůůƵůĂŝƌĞƐƵƚŝůŝƐĠĞƐĚĂŶƐĐĞƚƚĞĠƚƵĚĞ

ϭ͘ϭ͘Ϯ͘ϭ͘ ,KͲ<ϭĞƚ,KͲ'&WͲ&dZ

>ĞƐ ,KͲ</ ;ŚŝŶĞƐĞ ,ĂŵƐƚĞƌ KǀĂƌǇͿ͕ ĐĞůůƵůĞƐ ŽǀĂƌŝĞŶŶĞƐ ĚĞ ŚĂŵƐƚĞƌ ĐŚŝŶŽŝƐ͕ ƉŽƐƐğĚĞŶƚ ƵŶĞ
ŵŽƌƉŚŽůŽŐŝĞ ĚĞ ƚǇƉĞ ĠƉŝƚŚĠůŝĂů͘ ůůĞƐ ƐŽŶƚ ĐƵůƚŝǀĠĞƐ ĞŶŵŝůŝĞƵȘͲDD ;DŝŶŝŵƵŵ ƐƐĞŶƚŝĂůDĞĚŝĂ
ĂůƉŚĂͿ;'ŝďĐŽďǇ>ŝĨĞdĞĐŚŶŽůŽŐŝĞƐͿ͘
>ĞƐ,KͲ'&WͲ&dZƐƵƌĞǆƉƌŝŵĞŶƚůĂƉƌŽƚĠŝŶĞĚĞĨƵƐŝŽŶ'&WͲ&dZĞƚƐŽŶƚŝƐƐƵĞƐĚĞůĂƚƌĂŶƐĨĞĐƚŝŽŶĚĞ
,KͲ</ƉĂƌůĞƉůĂƐŵŝĚĞƉWϰͲ'&WͲ&dZ;§Ϯ͘ϭ͘ϮƉϵϳͿ͘ĞĚĞƌŶŝĞƌĞƐƚĠƉŝƐŽŵĂůĞƚƐ͛ĂƵƚŽͲƌĠƉůŝƋƵĞĚĂŶƐ
ůĞƐĐĞůůƵůĞƐ͘/ůƐĞŵĂŝŶƚŝĞŶƚŐƌąĐĞăƵŶĞƉƌĞƐƐŝŽŶĚĞƐĠůĞĐƚŝŽŶăů͛ŚǇŐƌŽŵǇĐŝŶĞ;>ŝĨĞdĞĐŚŶŽůŽŐŝĞƐͿ͕ă
ƵŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶĚĞϱϬϬʅŐͬŵ>͘

ϭ͘ϭ͘Ϯ͘Ϯ͘ ϱϰϵ͕ϱϰϵͲ'&WͲ&dZ͕ϱϰϵͲĚϱͲ'&WͲ&dZĞƚϱϰϵͲĚϱͲ'&W

>ĞƐϱϰϵƐŽŶƚĚĞƐĐĞůůƵůĞƐĠƉŝƚŚĠůŝĂůĞƐƌĞƐƉŝƌĂƚŽŝƌĞƐŚƵŵĂŝŶĞƐ͕ŝƐƐƵĞƐĚ͛ƵŶĐĂƌĐŝŶŽŵĞƉƵůŵŽŶĂŝƌĞ͘ůůĞƐ
ƐĞĐƵůƚŝǀĞŶƚĞŶŵŝůŝĞƵDD;ƵůďĞĐĐŽΖƐDŽĚŝĨŝĞĚĂŐůĞDĞĚŝƵŵͿ;'ŝďĐŽďǇ>ŝĨĞdĞĐŚŶŽůŽŐŝĞƐͿ͘
>ĞƐϱϰϵͲ'&WͲ&dZƐŽŶƚŝƐƐƵĞƐĚĞůĂƚƌĂŶƐĨĞĐƚŝŽŶĚĞĐĞůůƵůĞƐϱϰϵƉĂƌůĞƉůĂƐŵŝĚĞƉ'&WͲ&dZ͕ƋƵŝƐĞ
ŵĂŝŶƚŝĞŶƚ ŐƌąĐĞ ă ƵŶĞ ƉƌĞƐƐŝŽŶ ĚĞ ƐĠůĞĐƚŝŽŶ ă ůĂ ŐĠŶĠƚŝĐŝŶĞ ŽƵ 'ϰϭϴ ;>ŝĨĞ dĞĐŚŶŽůŽŐŝĞƐͿ͕ ă ƵŶĞ
ĐŽŶĐĞŶƚƌĂƚŝŽŶĚĞϰϬϬђŐͬŵ>͘
>ĞƐ ϱϰϵͲĚϱͲ'&WͲ&dZ Ğƚ ϱϰϵͲĚϱͲ'&W ƐŽŶƚ ŝƐƐƵĞƐ ĚĞ ůĂ ƚƌĂŶƐĚƵĐƚŝŽŶ ĚĞ ϱϰϵ ƉĂƌ ůĞƐ ǀĞĐƚĞƵƌƐ
ĂĚĠŶŽǀŝƌĂƵǆ ĚϱͲ'&WͲ&dZ Ğƚ ĚϱͲ'&W͘ /ů ŶĞ Ɛ͛ĂŐŝƚ ƉĂƐ ĚĞ ůŝŐŶĠĞƐ ƐƚĂďůĞƐ͕ ĞůůĞƐ ƐŽŶƚ ƵƚŝůŝƐĠĞƐ
ƚƌĂŶƐŝƚŽŝƌĞŵĞŶƚƉŽƵƌůĂƉƌŽĚƵĐƚŝŽŶĚ͛s;Αϭ͘ϯĞƚϭ͘ϰƉϭϯϲͿ͘

DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϵϰ

ϭ͘ϭ͘Ϯ͘ϯ͘ &ͲϭϱĞƚĂůƵͲϯ

>ĞƐ&ͲϭϱƐŽŶƚĚĞƐĐĞůůƵůĞƐĠƉŝƚŚĠůŝĂůĞƐƌĞƐƉŝƌĂƚŽŝƌĞƐŚƵŵĂŝŶĞƐ͕ŝƐƐƵĞƐĚ͛ƵŶƉĂƚŝĞŶƚŚŽŵŽǌǇŐŽƚĞƉŽƵƌ
ůĂŵƵƚĂƚŝŽŶĚĞůƚĂ&ϱϬϴ;:ĞĨĨĞƌƐŽŶĞƚĂů͕͘ϭϵϵϬͿ͘/ůƐ͛ĂŐŝƚĚĞĐĞůůƵůĞƐŶĂƐĂůĞƐƋƵŝŽŶƚĠƚĠŝŵŵŽƌƚĂůŝƐĠĞƐă
ů͛ĂŝĚĞ ĚĞ ů͛ĂŶƚŝŐğŶĞ d ĚƵ ǀŝƌƵƐ ^sϰϬ͘ ůůĞƐ ƐŽŶƚ ĐƵůƚŝǀĠĞƐ ĚĂŶƐ ůĞŵŝůŝĞƵ EdͲϭϳ ;ĞůůEdĞĐͿ ƐƵƌ ĚĞƐ
ƐƵƉƉŽƌƚƐƌĞĐŽƵǀĞƌƚƐĚĞĐŽůůĂŐğŶĞ/;ŝŽĐŽĂƚŝŽƐĐŝĞŶĐĞƐͿ͘
>ĞƐĂůƵͲϯƐŽŶƚĚĞƐĐĞůůƵůĞƐĠƉŝƚŚĠůŝĂůĞƐƌĞƐƉŝƌĂƚŽŝƌĞƐŚƵŵĂŝŶĞƐ͕ŝƐƐƵĞƐĚ͛ƵŶĞĞĨĨƵƐŝŽŶƉůĞƵƌĂůĞĂƐƐŽĐŝĠĞ
ăƵŶĂĚĠŶŽĐĂƌĐŝŶŽŵĞ͘/ůƐ͛ĂŐŝƚĚĞĐĞůůƵůĞƐŐůĂŶĚƵůĂŝƌĞƐ͕ƋƵŝƐŽŶƚŶĂƚƵƌĞůůĞŵĞŶƚƌŝĐŚĞƐĞŶ&dZǁƚ;^ŚĞŶ
ĞƚĂů͕͘ϭϵϵϰͿ͘ůůĞƐƐŽŶƚĐƵůƚŝǀĠĞƐĚĂŶƐƵŶŵŝůŝĞƵĐŽŶƚĞŶĂŶƚϭͬϰĚĞ&ͲϭϮĞƚϯͬϰĚĞDD;'ŝďĐŽďǇ>ŝĨĞ
dĞĐŚŶŽůŽŐŝĞƐͿ͘

ϭ͘ϭ͘Ϯ͘ϰ͘ ϭϲ,Ͳ'&WͲ&dZĞƚ,<ͲϮϵϯͲ'&WͲ&dZ

>ŝŐŶĠĞƐ ŝƐƐƵĞƐ ĚĞ ϭϲ, ;,ƵŵĂŶ ƌŽŶĐŚŝĂů ƉŝƚŚĞůŝĂů ĐĞůůƐͿ Ğƚ ,<ͲϮϵϯ ;,ƵŵĂŶ ŵďƌǇŽŶŝĐ <ŝĚŶĞǇͿ
ƚƌĂŶƐĨĞĐƚĠĞƐƌĞƐƉĞĐƚŝǀĞŵĞŶƚƉĂƌůĞƉůĂƐŵŝĚĞĠƉŝƐŽŵĂůƉWϰͲ'&WͲ&dZĞƚůĞƉůĂƐŵŝĚĞƉ'&WͲ&dZ͘
ůůĞƐƐŽŶƚĐƵůƚŝǀĠĞƐĞŶŵŝůŝĞƵDD;ƵůďĞĐĐŽΖƐDŽĚŝĨŝĞĚĂŐůĞDĞĚŝƵŵͿ;'ŝďĐŽďǇ>ŝĨĞdĞĐŚŶŽůŽŐŝĞƐͿ͘
>ĞƐƉůĂƐŵŝĚĞƐ ƐŽŶƚŵĂŝŶƚĞŶƵƐŐƌąĐĞăƵŶĞƉƌĞƐƐŝŽŶĚĞ ƐĠůĞĐƚŝŽŶ ƌĞƐƉĞĐƚŝǀĞŵĞŶƚă ů͛ŚǇŐƌŽŵǇĐŝŶĞ
;ϱϬђŐͬŵ>ͿĞƚăůĂŐĠŶĠƚŝĐŝŶĞŽƵ'ϰϭϴ;ϰϬϬђŐͬŵ>Ϳ;>ŝĨĞdĞĐŚŶŽůŽŐŝĞƐͿ͘

ϭ͘ϭ͘Ϯ͘ϱ͘ DDϯϵĞƚ&Ͳ<Dϰ

>ĞƐDDϯϵ Ğƚ ůĞƐ &Ͳ<Dϰ ƐŽŶƚ ĚĞƐ ĐĞůůƵůĞƐ ƚƌĂĐŚĠĂůĞƐ ŐůĂŶĚƵůĂŝƌĞƐ ƐĠƌĞƵƐĞƐ ŚƵŵĂŝŶĞƐ͕ ĞǆƉƌŝŵĂŶƚ
ƌĞƐƉĞĐƚŝǀĞŵĞŶƚůĞƐƉƌŽƚĠŝŶĞƐ&dZǁƚĞƚ&dZĚĞů&ϱϬϴ͘ůůĞƐƐŽŶƚĐƵůƚŝǀĠĞƐĞŶŵŝůŝĞƵDDͲ,Ăŵ͛Ɛ&ϭϮ͕
ĐŽŵƉůĠŵĞŶƚĠ ĂǀĞĐ ϭй Ě͛hůƚƌŽƐĞƌ ' ;>ŝĨĞ dĞĐŚŶŽůŽŐŝĞƐͿ͕ ϭŵD ĚĞ ƉǇƌƵǀĂƚĞ ĚĞ ƐŽĚŝƵŵ͕ ϱŵD ĚĞ
ŐůƵƚĂŵŝŶĞ͕ϯŵDĚ͛ĠƉŝŶĠƉŚƌŝŶĞ;^ŝŐŵĂͿ͕ϮϬϬhͬŵ>ĚĞƉĠŶŝĐŝůůŝŶĞĞƚϮϬϬђŐͬŵ>ĚĞƐƚƌĞƉƚŽŵǇĐŝŶĞ͕ƐƵƌ
ĚĞƐƐƵƉƉŽƌƚƐƌĞĐŽƵǀĞƌƚƐĚĞĐŽůůĂŐğŶĞ/;ŝŽĐŽĂƚŝŽƐĐŝĞŶĐĞƐͿ͘

ϭ͘ϭ͘Ϯ͘ϲ͘ ,<Ͳ&dZͲ,

>ĞƐ ,<Ͳ&dZͲ, ƐŽŶƚ ĚĞƐ ĐĞůůƵůĞƐ ƌĠŶĂůĞƐ ĚĞ ŚĂŵƐƚĞƌ ;ĂďǇ,ĂŵƐƚĞƌ<ŝĚŶĞǇͿ ƚƌĂŶƐĨĞĐƚĠĞƐ ƉĂƌ ƵŶ
ƉůĂƐŵŝĚĞĐŽŶĚƵŝƐĂŶƚă ůĂƐƵƌĞǆƉƌĞƐƐŝŽŶĚĞ ůĂƉƌŽƚĠŝŶĞĚĞ ĨƵƐŝŽŶ&dZͲ, ;^ŚĂƌŵĂĞƚĂů͕͘ϮϬϬϰͿ͘>Ă
ƉƌŽƚĠŝŶĞĚ͛ŝŶƚĠƌġƚĞƐƚŵĂŝŶƚĞŶƵĞŐƌąĐĞăƵŶŵŝůŝĞƵĂĚĚŝƚŝŽŶŶĠĚĞϱϬђDĚ͛ĂŵŝŶŽƉƚĠƌŝŶĞ;^ŝŐŵĂͿ͘

ϭ͘Ϯ͘ dƌĂŶƐĨĞĐƚŝŽŶ

ϭ͘Ϯ͘ϭ͘ WƌŝŶĐŝƉĞ

>ĂƚƌĂŶƐĨĞĐƚŝŽŶĞƐƚƵŶĞŵĠƚŚŽĚĞƋƵŝĐŽŶƐŝƐƚĞăĨĂŝƌĞĞŶƚƌĞƌĚĞů͛EƉůĂƐŵŝĚŝƋƵĞŽƵĚĞů͛ZEĚĂŶƐůĞƐ
ĐĞůůƵůĞƐ͕ƐĂŶƐƵƚŝůŝƐĞƌĚĞǀĞĐƚĞƵƌƐǀŝƌĂƵǆ͕ƉĂƌŽƉƉŽƐŝƚŝŽŶăůĂƚƌĂŶƐĚƵĐƚŝŽŶ͘>ĂŵĠƚŚŽĚĞƵƚŝůŝƐĠĞĚĂŶƐĐĞ
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϵϱ

ƚƌĂǀĂŝůĞƐƚůĂůŝƉŽĨĞĐƚŝŽŶ͘>ĞŵĠůĂŶŐĞĚ͛EƉůĂƐŵŝĚŝƋƵĞĞƚĚĞůŝƉŽƐŽŵĞĐĂƚŝŽŶŝƋƵĞƉĞƌŵĞƚăů͛EĚĞ
Ɛ͛ĂĨĨƌĂŶĐŚŝƌĚĞůĂƌĠƉƵůƐŝŽŶĠůĞĐƚƌŽƐƚĂƚŝƋƵĞĚĞůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞ͕ĞƚƉĂƌĐŽŶƐĠƋƵĞŶƚ͕ĚĞĨĂĐŝůŝƚĞƌ
ů͛ĞŶƚƌĠĞĚĞů͛EĚĂŶƐůĞƐĐĞůůƵůĞƐ͘

ϭ͘Ϯ͘Ϯ͘ dƌĂŶƐĨĞĐƚŝŽŶĚĞƐ,KͲ</ĞƚĚĞƐϭϲ,ƉĂƌůĞƉůĂƐŵŝĚĞƉWϰͲ'&WͲ&dZ

>ĞƐĐĞůůƵůĞƐƐŽŶƚĞŶƐĞŵĞŶĐĠĞƐĚĂŶƐƵŶĞŵŝĐƌŽƉůĂƋƵĞăϲƉƵŝƚƐũƵƐƋƵ͛ăĂƚƚĞŝŶĚƌĞϴϬͲϵϬйĚĞĐŽŶĨůƵĞŶĐĞ
ƉƵŝƐ ůĞ ŵŝůŝĞƵ ĞƐƚ ƌĞŵƉůĂĐĠ ƉĂƌ ĚƵ ŵŝůŝĞƵ ƐĂŶƐ ƐĠƌƵŵ Ğƚ ƐĂŶƐ ĂŶƚŝďŝŽƚŝƋƵĞ͘ ĞƵǆ ƐŽůƵƚŝŽŶƐ ƐŽŶƚ
ƉƌĠƉĂƌĠĞƐƐĠƉĂƌĠŵĞŶƚ͗ϭϬђ>ĚĞ>ŝƉŽĨĞĐƚĂŵŝŶĞΠϮϬϬϬ;/ŶǀŝƚƌŽŐĞŶͿĞƚϰђŐĚĞƉůĂƐŵŝĚĞƉWϰͲ'&WͲ
&dZ;§Ϯ͘ϭ͘ϮƉϵϳͿĚĂŶƐƵŶǀŽůƵŵĞĨŝŶĂůĚĞϮϱϬђ>ĚĞŵŝůŝĞƵƐĂŶƐƐĠƌƵŵĞƚƐĂŶƐĂŶƚŝďŝŽƚŝƋƵĞ͘ĞƐĚĞƵǆ
ƐŽůƵƚŝŽŶƐƐŽŶƚ ŝŶĐƵďĠĞƐϱŵŝŶă ƚĞŵƉĠƌĂƚƵƌĞĂŵďŝĂŶƚĞ͘>ĞŵĠůĂŶŐĞĚĞƐĚĞƵǆƐŽůƵƚŝŽŶƐĞƐƚĞŶƐƵŝƚĞ
ŝŶĐƵďĠϮϬŵŝŶăƚĞŵƉĠƌĂƚƵƌĞĂŵďŝĂŶƚĞĂǀĂŶƚĚ͛ġƚƌĞĚĠƉŽƐĠƐƵƌůĞƐĐĞůůƵůĞƐ͘ƉƌğƐϯŚĚ͛ŝŶĐƵďĂƚŝŽŶă
ϯϳΣ͕ůĞŵŝůŝĞƵĞƐƚƌĞŵƉůĂĐĠƉĂƌĚƵŵŝůŝĞƵĐŽŵƉůĞƚ͘ƉƌğƐϮϰŚĚ͛ŝŶĐƵďĂƚŝŽŶăϯϳΣ͕ů͛ĂŶƚŝďŝŽƚŝƋƵĞĚĞ
ƐĠůĞĐƚŝŽŶ͕ŚǇŐƌŽŵǇĐŝŶĞ;>ŝĨĞdĞĐŚŶŽůŽŐŝĞƐͿ͕ĞƐƚĂũŽƵƚĠăƵŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶĚĞϱϬϬђŐͬŵ>ƉŽƵƌůĞƐ
,KĞƚϱϬђŐͬŵ>ƉŽƵƌůĞƐϭϲ,͘

ϭ͘Ϯ͘ϯ͘ dƌĂŶƐĨĞĐƚŝŽŶĚĞƐϱϰϵĞƚĚĞƐ,<ͲϮϵϯƉĂƌůĞƉůĂƐŵŝĚĞƉ'&WͲ&dZ

>ĞƉƌŽƚŽĐŽůĞĞƐƚƐŝŵŝůĂŝƌĞăĐĞůƵŝƵƚŝůŝƐĠƉŽƵƌůĂƚƌĂŶƐĨĞĐƚŝŽŶĚĞƐ,KͲ</;Αϭ͘Ϯ͘ϮƉϵϱͿ͘ĨŝŶĚĞŐĂŐŶĞƌĚƵ
ƚĞŵƉƐ͕ůĞƐƚƌĂŶƐĨĞĐƚŝŽŶƐƐŽŶƚƌĠĂůŝƐĠĞƐĞŶďŽŠƚĞĚĞWĞƚƌŝƉŽƵƌĐƵůƚƵƌĞĐĞůůƵůĂŝƌĞĚĞϭϬĐŵĚĞĚŝĂŵğƚƌĞ͕
ƐƵƌ ĚĞƐ ĐĞůůƵůĞƐ ă ϲϬͲϳϬй ĚĞ ĐŽŶĨůƵĞŶĐĞ͘ ϯϬ ђ> ĚĞ >ŝƉŽĨĞĐƚĂŵŝŶĞΠϮϬϬϬ ;/ŶǀŝƚƌŽŐĞŶͿ Ğƚ ϮϬђŐ ĚĞ
ƉůĂƐŵŝĚĞ Ɖ'&WͲ&dZ ƐŽŶƚ ƵƚŝůŝƐĠƐ ĚĂŶƐ ĚĞƐ ǀŽůƵŵĞƐ ĨŝŶĂƵǆ ĚĞ ϮϱϬђ> Ě͛ŽƉƚŝͲDD ƐĂŶƐ ƐĠƌƵŵ Ŷŝ
ĂŶƚŝďŝŽƚŝƋƵĞ͘>͛ĂŶƚŝďŝŽƚŝƋƵĞĚĞƐĠůĞĐƚŝŽŶĞƐƚ ůĂŐĠŶĠƚŝĐŝŶĞŽƵ'ϰϭϴ͕ĂũŽƵƚĠĞăƵŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶĚĞ
ϰϬϬђŐͬŵ>͘

ϭ͘ϯ͘ dƌĂŶƐĚƵĐƚŝŽŶ

ϭ͘ϯ͘ϭ͘ sĞĐƚĞƵƌƐĂĚĠŶŽǀŝƌĂƵǆĚϱͲ'&WĞƚĚϱͲ'&WͲ&dZ

>ĞƐǀĞĐƚĞƵƌƐĂĚĠŶŽǀŝƌĂƵǆĚϱͲ'&WĞƚĚϱͲ'&WͲ&dZŽŶƚĠƚĠĐŽŶƐƚƌƵŝƚƐƉĂƌ ůĂƐŽĐŝĠƚĠdƌĂŶƐŐğŶĞ^
;^ƚƌĂƐďŽƵƌŐͿ͕ŐƌąĐĞăƵŶĞƌĞĐŽŵďŝŶĂŝƐŽŶŚŽŵŽůŽŐƵĞĞŶƚƌĞůĞƉůĂƐŵŝĚĞĚĞƚƌĂŶƐĨĞƌƚƉd'ϭϰϲϴϮĞƚůĞƐ
ƉůĂƐŵŝĚĞƐ Ɖ'&WͲϭ ;ůŽŶƚĞĐŚ ƵƌŽƉĞͿ ŽƵ Ɖ'&WͲ&dZ͘ Ğ ĚĞƌŶŝĞƌ Ă ĠƚĠ ĐŽŶƐƚƌƵŝƚ ĂƵ ƐĞŝŶ ĚƵ
ůĂďŽƌĂƚŽŝƌĞ;'ƌĂŶŝŽĞƚĂů͕͘ϮϬϬϳͿ͕ĞŶŝŶƐĠƌĂŶƚƉĂƌWZůĂƐĠƋƵĞŶĐĞĐŽĚĂŶƚůĂƉƌŽƚĠŝŶĞ&dZĞŶƉŽƐŝƚŝŽŶ
ͲƚĞƌŵŝŶĂůĞĚĞůĂƐĠƋƵĞŶĐĞĐŽĚĂŶƚůĂƉƌŽƚĠŝŶĞ'&W͘hŶĞƐĠƋƵĞŶĐĞͨůŝŶŬĞƌͩĚĞƐĞƉƚƌĠƐŝĚƵƐĚ͛ĂĐŝĚĞƐ
ĂŵŝŶĠƐƐĠƉĂƌĞůĞƐĚĞƵǆƉƌŽƚĠŝŶĞƐ;^'>Z^ZͿ͘
ĞƐǀĞĐƚĞƵƌƐƐŽŶƚĚĠƌŝǀĠƐĚĞů͛ĚϱĚĞƉƌĞŵŝğƌĞŐĠŶĠƌĂƚŝŽŶ͘>ĞƵƌƐƐĠƋƵĞŶĐĞƐƐŽŶƚĚĠůĠƚĠĞƐĚĞƐƌĠŐŝŽŶƐ
ϭĞƚϯ͕ůĞƐĞŵƉġĐŚĂŶƚĚĞƐĞƌĠƉůŝƋƵĞƌĚĂŶƐůĞƐĐĞůůƵůĞƐĐŝďůĞƐ;§/͘ƉϴϱͿ͘



DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϵϲ

ϭ͘ϯ͘Ϯ͘ WƌŽƚŽĐŽůĞ

>ĞƐĐĞůůƵůĞƐϱϰϵƐŽŶƚĞŶƐĞŵĞŶĐĠĞƐĞŶĨůĂĐŽŶƐdϭϱϬũƵƐƋƵ͛ăĂƚƚĞŝŶĚƌĞϴϬйĚĞĐŽŶĨůƵĞŶĐĞ͘ůůĞƐƐŽŶƚ
ĞŶƐƵŝƚĞŝŶĐƵďĠĞƐϭŚăϯϳΣĞŶƉƌĠƐĞŶĐĞĚĞϭϰŵ>ĚĞŵŝůŝĞƵĐŽŶƚĞŶĂŶƚůĞƐǀĞĐƚĞƵƌƐĂĚĠŶŽǀŝƌĂƵǆĚϱͲ
'&W ŽƵ ĚϱͲ'&WͲ&dZ͕ ƌĞƐƉĞĐƚŝǀĞŵĞŶƚ ă ƵŶĞ ĚŽƐĞ ĚĞ ϮϬ ă ϱϬƉĂƌƚŝĐƵůĞƐ ŝŶĨĞĐƚŝĞƵƐĞƐ ƉĂƌ ĐĞůůƵůĞ
;DK/ϮϬŽƵϱϬͿ;Αϭ͘ϯƉϭϯϲĞƚϭ͘ϰƉϭϯϳͿ͘ĞǀŽůƵŵĞĞƐƚĞŶƐƵŝƚĞĐŽŵƉůĠƚĠăϮϬŵ>ĞƚůĞƐĐĞůůƵůĞƐƐŽŶƚ
ŝŶĐƵďĠĞƐϮϰŚăϳϮŚăϯϳΣ͘

ϭ͘ϰ͘ dĞƐƚĚĞĐǇƚŽƚŽǆŝĐŝƚĠ͗Ddd

WƌŝŶĐŝƉĞ
>ĞƚĞƐƚDddĞƐƚƵŶĞŵĠƚŚŽĚĞƉĞƌŵĞƚƚĂŶƚĚĞŵĞƚƚƌĞĞŶĠǀŝĚĞŶĐĞůĞƐĐĞůůƵůĞƐǀŝǀĂŶƚĞƐ͕ĞƚƉĂƌĚĠĚƵĐƚŝŽŶ͕
ĚĞĚĠƚĞƌŵŝŶĞƌƐŝ ůĞƐƚƌĂŝƚĞŵĞŶƚƐƚĞƐƚĠƐƐŽŶƚƚŽǆŝƋƵĞƐƉŽƵƌůĞƐĐĞůůƵůĞƐĞƚĚĂŶƐƋƵĞůůĞŵĞƐƵƌĞ͘ĞƚƚĞ
ŵĠƚŚŽĚĞ ƌĞƉŽƐĞ ƐƵƌ ůĂ ƌĠĚƵĐƚŝŽŶ͕ ƉĂƌ ůĂ ƐƵĐĐŝŶĂƚĞ ĚĠƐŚǇĚƌŽŐĠŶĂƐĞ ŵŝƚŽĐŚŽŶĚƌŝĂůĞ͕ ĚƵ ƐĞů ĚĞ
ƚĠƚƌĂǌŽůŝƵŵDdd;ďƌŽŵƵƌĞĚĞϯͲ;ϰ͕ϱͲĚŝŵĞƚŚǇůƚŚŝĂǌŽůͲϮͲǇůͿͲϮ͕ϱͲĚŝƉŚĞŶǇůƚĞƚƌĂǌŽůŝƵŵͿĞŶĨŽƌŵĂǌĂŶ͘Ğ
ĚĞƌŶŝĞƌ ĨŽƌŵĞ ƵŶ ƉƌĠĐŝƉŝƚĠ ǀŝŽůĞƚ ƋƵŝ ĞƐƚ ĞŶƐƵŝƚĞ ƐŽůƵďŝůŝƐĠ ĂĨŝŶ ĚĞ ůŝƌĞ ů͛ĂďƐŽƌďĂŶĐĞ ă ů͛ĂŝĚĞ Ě͛ƵŶ
ƐƉĞĐƚƌŽƉŚŽƚŽŵğƚƌĞ͘ĞƉƌĠĐŝƉŝƚĠ ǀŝŽůĞƚ ƐĞ ĨŽƌŵĂŶƚƵŶŝƋƵĞŵĞŶƚĚĂŶƐ ůĞƐ ĐĞůůƵůĞƐŵĠƚĂďŽůŝƋƵĞŵĞŶƚ
ĂĐƚŝǀĞƐ͕ů͛ŝŶƚĞŶƐŝƚĠĚĞůĂĐŽƵůĞƵƌĞƐƚĚŽŶĐƉƌŽƉŽƌƚŝŽŶŶĞůůĞĂƵŶŽŵďƌĞĚĞĐĞůůƵůĞƐǀŝǀĂŶƚĞƐ͘>ĂĚĞŶƐŝƚĠ
ŽƉƚŝƋƵĞŽďƚĞŶƵĞƉŽƵƌůĞƐĐĞůůƵůĞƐŶ͛ĂǇĂŶƚƉĂƐƌĞĕƵĚĞƚƌĂŝƚĞŵĞŶƚĞƐƚůĂǀĂůĞƵƌƌĠĨĠƌĞŶĐĞĞƚĚĠĨŝŶŝƚůĂ
ǀĂůĞƵƌĐŽƌƌĞƐƉŽŶĚĂŶƚăϭϬϬйĚĞƐƵƌǀŝĞĐĞůůƵůĂŝƌĞ͘
WƌŽƚŽĐŽůĞ
>ĞƐĐĞůůƵůĞƐϱϰϵĞƚ&ϭϱĚŽŝǀĞŶƚġƚƌĞăϭϬϬйĚĞĐŽŶĨůƵĞŶĐĞĚĂŶƐƵŶĞŵŝĐƌŽƉůĂƋƵĞăϵϲƉƵŝƚƐůĞũŽƵƌ
ŽƶůĞƚĞƐƚĞƐƚĞĨĨĞĐƚƵĠ͘ϮϰŚĂƉƌğƐůĞƚƌĂŝƚĞŵĞŶƚĚ͛ŝŶƚĠƌġƚ͕ϯϬђ>ĚĞƐŽůƵƚŝŽŶĚĞDddăƵŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶ
ĚĞϳ͕ϱŵŐͬŵ>ƐŽŶƚĚĠƉŽƐĠƐĚĂŶƐĐŚĂĐƵŶĚĞƐƉƵŝƚƐ͘>ĞƐĐĞůůƵůĞƐƐŽŶƚĞŶƐƵŝƚĞŝŶĐƵďĠĞƐϰŚăϯϳΣ͕ƉƵŝƐ
ůĞƐƵƌŶĂŐĞĂŶƚĞƐƚĠůŝŵŝŶĠ͘>ĞƐĐƌŝƐƚĂƵǆƐŽŶƚĚŝƐƐŽƵƐăů͛ĂŝĚĞĚĞϭϬϬђ>ĚĞD^K͘>ĂŵŝĐƌŽƉůĂƋƵĞĞƐƚ
ĞŶƐƵŝƚĞ ůƵĞăϱϰϬŶŵĚĂŶƐ ů͛ŚĞƵƌĞă ů͛ĂŝĚĞĚƵƐƉĞĐƚƌŽƉŚŽƚŽŵğƚƌĞsŝĐƚŽƌĞƚĚƵ ůŽŐŝĐŝĞůtĂůůĂĐϭϰϮϬ
;WĞƌŬŝŶůŵĞƌͿ͘

Ϯ͘ dĞĐŚŶŝƋƵĞƐĚĞďŝŽůŽŐŝĞŵŽůĠĐƵůĂŝƌĞ

Ϯ͘ϭ͘ ůŽŶĂŐĞ

Ϯ͘ϭ͘ϭ͘ WƌŝŶĐŝƉĞ

>ĞƐƉůĂƐŵŝĚĞƐ͕ƐĠƋƵĞŶĐĞƐĚ͛EďŝĐĂƚĠŶĂŝƌĞĞƚĐŝƌĐƵůĂŝƌĞ͕Ɛ͛ĂƵƚŽƌĠƉůŝƋƵĞŶƚĚĂŶƐůĞƐďĂĐƚĠƌŝĞƐĞƚƐŽŶƚ
ĚĞ ǀĠƌŝƚĂďůĞƐ ŽƵƚŝůƐ ĚĞ ďŝŽůŽŐŝĞ ŵŽůĠĐƵůĂŝƌĞ ƉŽƵƌ ůĂ ĐŽŶƐƚƌƵĐƚŝŽŶ ĚĞ ǀĞĐƚĞƵƌƐ ƉŽƌƚĞƵƌƐ ĚĞƐ ŐğŶĞƐ
Ě͛ŝŶƚĠƌġƚ͘>ĞĐůŽŶĂŐĞĐŽŶƐŝƐƚĞăŝŶƚĠŐƌĞƌůĂƐĠƋƵĞŶĐĞĐŽĚĂŶƚƵŶŐğŶĞĚ͛ŝŶƚĠƌġƚ͕ŶŽŵŵĠĞͨ ŝŶƐĞƌƚ͕ͩĚĂŶƐ
ƵŶƉůĂƐŵŝĚĞĚ͛ŝŶƚĠƌġƚŶŽŵŵĠͨǀĞĐƚĞƵƌͩ͘/ůƐƐŽŶƚƚŽƵƚĚ͛ĂďŽƌĚĚŝŐĠƌĠƐƐĠƉĂƌĠŵĞŶƚăů͛ĂŝĚĞĚ͛ĞŶǌǇŵĞƐ
ĚĞƌĞƐƚƌŝĐƚŝŽŶ͕ůĞƐĞŶĚŽŶƵĐůĠĂƐĞƐ͕ƋƵŝĐůŝǀĞŶƚůĞƐůŝĂŝƐŽŶƐƉŚŽƐƉŚŽĚŝĞƐƚĞƌƐĞŶƚƌĞĚĞƵǆŶƵĐůĠŽƚŝĚĞƐ͘ĞĐŝ
ƉĞƌŵĞƚĚ͛ŝƐŽůĞƌůĞƐĨƌĂŐŵĞŶƚƐĚ͛ŝŶƚĠƌġƚ͕ƋƵŝƐŽŶƚĞŶƐƵŝƚĞŵŝƐĞŶƉƌĠƐĞŶĐĞĚ͛ƵŶĞĂƵƚƌĞĞŶǌǇŵĞ͕ůĂůŝŐĂƐĞ͕
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϵϳ

ĚĞŵĂŶŝğƌĞă ƌĞĨŽƌŵĞƌ ůĞƐ ůŝĂŝƐŽŶƐƉŚŽƐƉŚŽĚŝĞƐƚĞƌƐĞƚĂŝŶƐŝŐĠŶĠƌĞƌƵŶŶŽƵǀĞĂƵƉůĂƐŵŝĚĞ͘ĨŝŶĚĞ
ƐĠůĞĐƚŝŽŶŶĞƌĞƚĚ͛ĂŵƉůŝĨŝĞƌůĞƐǀĞĐƚĞƵƌƐƋƵŝŽŶƚŝŶƚĠŐƌĠů͛ŝŶƐĞƌƚ͕ĚĞƐďĂĐƚĠƌŝĞƐĐŽŵƉĠƚĞŶƚĞƐƐŽŶƚƚŽƵƚ
Ě͛ĂďŽƌĚƚƌĂŶƐĨŽƌŵĠĞƐĂǀĞĐůĞƐƉƌŽĚƵŝƚƐĚĞͨůŝŐĂƚŝŽŶ͕ͩĞƚĠƚĂůĠĞƐƐƵƌƵŶĞďŽŠƚĞĚĞŐĠůŽƐĞĐŽŶƚĞŶĂŶƚ
ƵŶ ĂŶƚŝďŝŽƚŝƋƵĞ ĚĞ ƐĠůĞĐƚŝŽŶ͘ ^ĞƵůĞƐ ůĞƐ ďĂĐƚĠƌŝĞƐ ƋƵŝ ŽŶƚ ĠƚĠ ƚƌĂŶƐĨŽƌŵĠĞƐ ƉŽƐƐğĚĞŶƚ ůĞ ŐğŶĞ ĚĞ
ƌĠƐŝƐƚĂŶĐĞăů͛ĂŶƚŝďŝŽƚŝƋƵĞĞƚƐŽŶƚĐĂƉĂďůĞƐĚĞƐĞƌĠƉůŝƋƵĞƌ͘WůƵƐŝĞƵƌƐĐŽůŽŶŝĞƐƐŽŶƚĞŶƐƵŝƚĞĐƵůƚŝǀĠĞƐ
ƐĠƉĂƌĠŵĞŶƚĞŶƉĞƚŝƚƐǀŽůƵŵĞƐ͘>ĞƵƌƐƉůĂƐŵŝĚĞƐƐŽŶƚĞǆƚƌĂŝƚƐĞŶƌĠĂůŝƐĂŶƚƵŶĞͨ ŵŝŶŝƉƌĞƉ͕ͩƉƵŝƐĐƌŝďůĠƐ
ƉĂƌ ĚŝŐĞƐƚŝŽŶƐ ĞŶǌǇŵĂƚŝƋƵĞƐ͘ >ĞƐ ǀĞĐƚĞƵƌƐ ĂǇĂŶƚ ŝŶƚĠŐƌĠ ů͛ŝŶƐĞƌƚ͕ ƉƌĠƐĞŶƚĂŶƚ ƵŶ ƉƌŽĨŝů ĚĞ ĚŝŐĞƐƚŝŽŶ
ƐƉĠĐŝĨŝƋƵĞ͕ ƐŽŶƚ ƐĠůĞĐƚŝŽŶŶĠƐ Ğƚ ƐĠƋƵĞŶĐĠƐ ĚĞ ŵĂŶŝğƌĞ ă Ɛ͛ĂƐƐƵƌĞƌ ƋƵ͛ĂƵĐƵŶĞ ŵƵƚĂƚŝŽŶ Ŷ͛Ă ĠƚĠ
ŝŶƚƌŽĚƵŝƚĞĚĂŶƐůĞŐğŶĞĚ͛ŝŶƚĠƌġƚ͘&ŝŶĂůĞŵĞŶƚ͕ůĂƉĞƚŝƚĞĐƵůƚƵƌĞĚĞďĂĐƚĠƌŝĞƐĐŽƌƌĞƐƉŽŶĚĂŶƚĞĞƐƚƌĞŵŝƐĞ
ĞŶ ĐƵůƚƵƌĞ ĞŶ ƉůƵƐ ŐƌĂŶĚǀŽůƵŵĞĚĞŵĂŶŝğƌĞ ă ĂŵƉůŝĨŝĞƌ ůĞ ƉůĂƐŵŝĚĞ Ě͛ŝŶƚĠƌġƚ͘ ĞůƵŝͲĐŝ ĞƐƚ ĞŶƐƵŝƚĞ
ĞǆƚƌĂŝƚŐƌąĐĞăƵŶĞͨ ŵŝĚŝƉƌĞƉͩŽƵƵŶĞͨ ŵĂǆŝƉƌĞƉͩĞƚƉĞƵƚġƚƌĞƵƚŝůŝƐĠƉŽƵƌĞǆƉƌŝŵĞƌŽƵƐƵƌĞǆƉƌŝŵĞƌ
ůĞŐğŶĞĚ͛ŝŶƚĠƌġƚĚĂŶƐůĞƐĐĞůůƵůĞƐƉĂƌƚƌĂŶƐĨĞĐƚŝŽŶ;§ϭ͘ϮƉϵϰͿŽƵƚƌĂŶƐĚƵĐƚŝŽŶ;Αϭ͘ϯƉϵϱͿ͘

Ϯ͘ϭ͘Ϯ͘ ůŽŶĂŐĞĚĞůĂƐĠƋƵĞŶĐĞĐŽĚĂŶƚůĂƉƌŽƚĠŝŶĞĚĞĨƵƐŝŽŶ'&WͲ&dZĚĂŶƐůĞ
ƉůĂƐŵŝĚĞƉWϰ

Ϯ͘ϭ͘Ϯ͘ϭ͘ WůĂƐŵŝĚĞƐƵƚŝůŝƐĠƐĞƚƐƚƌĂƚĠŐŝĞĚĞĐůŽŶĂŐĞ

>ĞƉůĂƐŵŝĚĞƉWϰ;>ŝĨĞdĞĐŚŶŽůŽŐŝĞƐͿĐŽŶƚŝĞŶƚů͛ŽƌŝŐŝŶĞĚĞƌĠƉůŝĐĂƚŝŽŶĚƵǀŝƌƵƐƉƐƚĞŝŶͲĂƌƌ;ŽƌŝWͿĂŝŶƐŝ
ƋƵĞ ů͛ĂŶƚŝŐğŶĞ ŶƵĐůĠĂŝƌĞ ĐŽĚĠ ƉĂƌ ůĞ ŐğŶĞ EͲϭ͕ ƋƵŝ ƉĞƌŵĞƚƚĞŶƚ ƵŶĞ ƌĠƉůŝĐĂƚŝŽŶ ĚƵ ƉůĂƐŵŝĚĞ
ĞǆƚƌĂĐŚƌŽŵŽƐŽŵŝƋƵĞĞƚƐǇŶĐŚƌŽŶĞĚĞůĂĚŝǀŝƐŝŽŶĐĞůůƵůĂŝƌĞ;&ŝŐƵƌĞϰϱͿ͘
>ĂƐĠƋƵĞŶĐĞĐŽĚĂŶƚ ůĂƉƌŽƚĠŝŶĞ'&WͲ&dZĞƐƚƉƌĠƐĞŶƚĞĚĂŶƐ ůĞƉůĂƐŵŝĚĞƉ'&WͲ&dZ;&ŝŐƵƌĞϰϱͿ͕
ƉƌĠĐĠĚĞŵŵĞŶƚĐŽŶƐƚƌƵŝƚĂƵƐĞŝŶĚƵůĂďŽƌĂƚŽŝƌĞĞŶĐůŽŶĂŶƚůĂƐĠƋƵĞŶĐĞĐŽĚĂŶƚ&dZĚĂŶƐůĞƉůĂƐŵŝĚĞ
Ɖ'&WͲϭ;'ƌĂŶŝŽĞƚĂů͕͘ϮϬϬϳͿ;Αϭ͘ϯ͘ϭƉϵϱͿ͘

&ŝŐƵƌĞϰϱ͘ĂƌƚĞƐĚĞƐƉůĂƐŵŝĚĞƐƉWϰĞƚƉ'&WͲ&dZ

>Ğ ĨƌĂŐŵĞŶƚ Ě͛ŝŶƚĠƌġƚ ĐŽĚĂŶƚ ůĂ ƉƌŽƚĠŝŶĞ '&WͲ&dZ͕ ŶŽŵŵĠ ͨŝŶƐĞƌƚ͕ͩ ĞƐƚ ďŽƌŶĠ ƉĂƌ ůĞƐ ƐŝƚĞƐ ĚĞ
ƌĞƐƚƌŝĐƚŝŽŶEŚĞ/Ğƚ^ŵĂ/͘EŚĞ/ĞƐƚĠŐĂůĞŵĞŶƚƉƌĠƐĞŶƚĚĂŶƐůĞƉůĂƐŵŝĚĞͨǀĞĐƚĞƵƌͩƉWϰ͕ƉĂƌĐŽŶƚƌĞ͕
ĐĞŶ͛ĞƐƚƉĂƐůĞĐĂƐƉŽƵƌ^ŵĂ/͘WƵŝƐƋƵĞů͛ĞŶǌǇŵĞĚĞƌĞƐƚƌŝĐƚŝŽŶ^ŵĂ/ŐĠŶğƌĞĚĞƐĞǆƚƌĠŵŝƚĠƐĨƌĂŶĐŚĞƐ͕ůĂ
ƐƚƌĂƚĠŐŝĞĐŽŶƐŝƐƚĞăĐƌĠĞƌĠŐĂůĞŵĞŶƚƵŶĞĞǆƚƌĠŵŝƚĠĨƌĂŶĐŚĞĚĂŶƐůĞƉůĂƐŵŝĚĞͨǀĞĐƚĞƵƌͩĞŶƵƚŝůŝƐĂŶƚ
ů͛ĂĐƚŝǀŝƚĠ ĞǆŽŶƵĐůĠĂƐŝƋƵĞ ϯ͛Ͳϱ͛ ĚĞ ůĂ dϰͲE ƉŽůǇŵĠƌĂƐĞ ĂƉƌğƐ ĂĐƚŝŽŶ Ě͛ƵŶĞ ĞŶǌǇŵĞ ŐĠŶĠƌĂŶƚ ĚĞƐ
ĞǆƚƌĠŵŝƚĠƐĐŽŚĠƐŝǀĞƐ͘
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϵϴ

Ϯ͘ϭ͘Ϯ͘Ϯ͘ ŝŐĞƐƚŝŽŶƐĚĞƐƉůĂƐŵŝĚĞƐ

ƉWϰ͗ϱђŐĚĞƉůĂƐŵŝĚĞƐŽŶƚĚŝŐĠƌĠƐϭŚăϱϬΣăů͛ĂŝĚĞĚĞϱϬƵŶŝƚĠƐĚĞů͛ĞŶǌǇŵĞĚĞƌĞƐƚƌŝĐƚŝŽŶ^Ĩŝ/
;dŚĞƌŵŽ ^ĐŝĞŶƚŝĨŝĐͿ͕ ĞŶ ƉƌĠƐĞŶĐĞ ĚƵ ƚĂŵƉŽŶ ƉƌĠĐŽŶŝƐĠ ƉĂƌ ůĞ ĨĂďƌŝƋƵĂŶƚ͕ ĚĂŶƐ ƵŶ ǀŽůƵŵĞ ĨŝŶĂů ĚĞ
ϭϬϬђ>͘ ZĞŵĂƌƋƵĞ͗ůĞ ƉůĂƐŵŝĚĞ ƉWϰ ĞƐƚ ƉƌĠĂůĂďůĞŵĞŶƚ ƉƌĠƉĂƌĠ ĚĂŶƐ ĚĞƐ ďĂĐƚĠƌŝĞƐ ĐŽŵƉĠƚĞŶƚĞƐ
ĚĠƉŽƵƌǀƵĞƐĚĞƐŐğŶĞƐĐŽĚĂŶƚůĞƐŵĠƚŚǇůĂƐĞƐĚĂŵĞƚĚĐŵĚĞŵĂŶŝğƌĞăĐĞƋƵĞů͛ĞŶǌǇŵĞĚĞƌĞƐƚƌŝĐƚŝŽŶ
^Ĩŝ/ƉƵŝƐƐĞĂŐŝƌ͘ϭϬƵŶŝƚĠƐĚĞdϰͲEƉŽůǇŵĠƌĂƐĞ͕Ϯђ>ĚĞĚEdW;ϭϬŵDͿ͕ĂŝŶƐŝƋƵĞůĞƚĂŵƉŽŶĂĚĠƋƵĂƚ
ƐŽŶƚĂũŽƵƚĠƐĂƵƉƌĠĐĠĚĞŶƚŵĠůĂŶŐĞ͘ƉƌğƐϱŵŝŶăƚĞŵƉĠƌĂƚƵƌĞĂŵďŝĂŶƚĞ͕ůĞŵĠůĂŶŐĞĞƐƚƉůĂĐĠϱŵŝŶ
ăϳϱΣĚĞŵĂŶŝğƌĞăŝŶĂĐƚŝǀĞƌů͛ĞŶǌǇŵĞ͘hŶĞŵŝŶŝͲĚŝĂůǇƐĞͲϭϬŵŝŶƐƵƌĚĞů͛ĞĂƵƵůƚƌĂƉƵƌĞ;ŵŝůůŝYͿͲĞƐƚ
ĞŶƐƵŝƚĞƌĠĂůŝƐĠĞĂĨŝŶĚĞĐŚĂŶŐĞƌůĞƚĂŵƉŽŶ͘>ĞĚŝĂůǇƐĂƚĞƐƚĞŶƐƵŝƚĞŝŶĐƵďĠϭŚăϯϳΣĞŶƉƌĠƐĞŶĐĞĚĞ
ů͛ĞŶǌǇŵĞEŚĞ/ĞƚĚƵƚĂŵƉŽŶƉƌĠĐŽŶŝƐĠƉĂƌůĞĨĂďƌŝƋƵĂŶƚ͘
Ɖ'&WͲ&dZ͗ϮϱђŐĚĞƉůĂƐŵŝĚĞƐŽŶƚĚŝŐĠƌĠƐϭŚăϯϬΣăů͛ĂŝĚĞĚĞϳϬƵŶŝƚĠƐĚĞů͛ĞŶǌǇŵĞĚĞƌĞƐƚƌŝĐƚŝŽŶ
^ŵĂ/;dŚĞƌŵŽ^ĐŝĞŶƚŝĨŝĐͿ͕ĞŶƉƌĠƐĞŶĐĞĚƵƚĂŵƉŽŶƉƌĠĐŽŶŝƐĠƉĂƌůĞĨĂďƌŝƋƵĂŶƚ͕ĚĂŶƐƵŶǀŽůƵŵĞĨŝŶĂůĚĞ
ϭϬϬђ>͘ϳϬƵŶŝƚĠƐĚĞů͛ĞŶǌǇŵĞEŚĞ/ƐŽŶƚĞŶƐƵŝƚĞĂũŽƵƚĠƐ͕ĞƚůĞŵĠůĂŶŐĞĞƐƚŝŶĐƵďĠϭŚăϯϳΣ͘ŶĨŝŶ͕
ϳϬƵŶŝƚĠƐĚĞ ů͛ĞŶǌǇŵĞ^Ĩŝ/ ƐŽŶƚĂũŽƵƚĠĞƐ͕Ğƚ ůĞŵĠůĂŶŐĞĞƐƚ ŝŶĐƵďĠϭŚăϱϬΣ͘ĞƚƚĞĚĞƌŶŝğƌĞĠƚĂƉĞ
ƉĞƌŵĞƚ ĚĞ ĚŝŐĠƌĞƌ ůĞ ĨƌĂŐŵĞŶƚ ƌĠƐŝĚƵĞů ĚĞŵĂŶŝğƌĞ ă ůĞ ƐĠƉĂƌĞƌ ĚƵ ĨƌĂŐŵĞŶƚ Ě͛ŝŶƚĠƌġƚ ůŽƌƐ ĚĞ ůĂ
ƉƌŽĐŚĂŝŶĞĠƚĂƉĞ͘

Ϯ͘ϭ͘Ϯ͘ϯ͘ WƵƌŝĨŝĐĂƚŝŽŶĚƵͨǀĞĐƚĞƵƌͩĞƚĚĞů͛ͨŝŶƐĞƌƚͩ

ƉWϰ͗ůĞƉůĂƐŵŝĚĞǀĞĐƚĞƵƌůŝŶĠĂƌŝƐĠĞƐƚƉƵƌŝĨŝĠŐƌąĐĞĂƵŬŝƚEƵĐůĞŽƐƉŝŶĞǆƚƌĂĐƚ//;DĂĐŚĞƌĞǇͲEĂŐĞůͿ͘/ů
Ɛ͛ĂŐŝƚĚ͛ƵŶĞƉƵƌŝĨŝĐĂƚŝŽŶƐƵƌĐŽůŽŶŶĞĠĐŚĂŶŐĞƵƐĞĚ͛ŝŽŶƐ͘'ƌąĐĞăƵŶĞĨŽƌĐĞŝŽŶŝƋƵĞĠůĞǀĠĞ͕ůĂƌĠƐŝŶĞĞƐƚ
ĐŚĂƌŐĠĞƉŽƐŝƚŝǀĞŵĞŶƚ͕ĞƚŝŶƚĞƌĂŐŝƚĂůŽƌƐĂǀĞĐů͛E͕ĐŚĂƌŐĠŶĠŐĂƚŝǀĞŵĞŶƚ;&ŝŐƵƌĞϰϲͿ͘ĞƚƚĞƉƵƌŝĨŝĐĂƚŝŽŶ
ĂůŝĞƵĞŶƉƌĠƐĞŶĐĞĚ͛ĂŐĞŶƚƐĐŚĂŽƚƌŽƉŝƋƵĞƐƋƵŝĚĠŶĂƚƵƌĞŶƚůĞƐƉƌŽƚĠŝŶĞƐĚĞůŝĂŝƐŽŶăů͛EĂŝŶƐŝƋƵĞůĞƐ
ƐƚƌƵĐƚƵƌĞƐƐĞĐŽŶĚĂŝƌĞƐ͕ĨĂǀŽƌŝƐĂŶƚů͛ŝŶƚĞƌĂĐƚŝŽŶĚĞů͛EĂǀĞĐůĂĐŽůŽŶŶĞĚĞƐŝůŝĐĞ͘hŶůĂǀĂŐĞƉĞƌŵĞƚ
ĞŶƐƵŝƚĞĚ͛ĠůŝŵŝŶĞƌůĞƐĐŽŶƚĂŵŝŶĂŶƚƐƚĞůƐƋƵĞůĞƐƐĞůƐŽƵĞŶĐŽƌĞůĞƐŵĂĐƌŽŵŽůĠĐƵůĞƐƐŽůƵďůĞƐ͘>͛EĞƐƚ
ĞŶĨŝŶĠůƵĠĞŶĚŝŵŝŶƵĂŶƚůĂĨŽƌĐĞŝŽŶŝƋƵĞ͘>ĞƉĞƚŝƚĨƌĂŐŵĞŶƚĐŽŵƉƌŝƐĞŶƚƌĞEŚĞ/Ğƚ^ ŵĂ/Ŷ͛ĞƐƚƉĂƐƌĞƚĞŶƵ
ƉĂƌůĂĐŽůŽŶŶĞ͕ƉĞƌŵĞƚƚĂŶƚĚĞƉƵƌŝĨŝĞƌůĞĨƌĂŐŵĞŶƚĚ͛ŝŶƚĠƌġƚůŝŶĠĂƌŝƐĠ͘

&ŝŐƵƌĞϰϲ͘^ĐŚĠŵĂŝůůƵƐƚƌĂŶƚůĞƉƌŝŶĐŝƉĞĚĞƉƵƌŝĨŝĐĂƚŝŽŶĚĞů͛EƐƵƌĐŽůŽŶŶĞĚĞƐŝůŝĐĞ

/ŶƐĞƌƚ'&WͲ&dZ͗ ůĞƐƉƌŽĚƵŝƚƐĚĞĚŝŐĞƐƚŝŽŶƐŽŶƚƐĠƉĂƌĠƐƐƵƌŐĞůĚ͛ĂŐĂƌŽƐĞϭйĞŶƚĂŵƉŽŶdϬ͕ϱй͘
>͛ĠůĞĐƚƌŽƉŚŽƌğƐĞĞŶŐĞůĚ͛ĂŐĂƌŽƐĞĞƐƚƵŶĞŵĠƚŚŽĚĞƋƵŝƉĞƌŵĞƚĚĞƐĠƉĂƌĞƌĚĂŶƐƵŶĐŚĂŵƉĠůĞĐƚƌŝƋƵĞ
ĚĞƐ ĨƌĂŐŵĞŶƚƐ Ě͛E ƐĞůŽŶ ůĞƵƌ ƚĂŝůůĞ͘ Ŷ ĞĨĨĞƚ͕ ů͛E ĠƚĂŶƚ ĐŚĂƌŐĠ ŶĠŐĂƚŝǀĞŵĞŶƚ͕ ůĞƐ ĨƌĂŐŵĞŶƚƐ
ŵŝŐƌĞŶƚǀĞƌƐůĞƉƀůĞƉŽƐŝƚŝĨ͘>ĞƐƉůƵƐƉĞƚŝƚƐĨƌĂŐŵĞŶƚƐĂƵƌŽŶƚƉůƵƐĚĞĨĂĐŝůŝƚĠăƚƌĂǀĞƌƐĞƌůĞƐŵĂŝůůĞƐĚƵ
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϵϵ

ŐĞůĞƚŝƌŽŶƚƉůƵƐǀŝƚĞĚŽŶĐƉůƵƐůŽŝŶĚĂŶƐůĞŐĞů͘>ĂďĂŶĚĞĚ͛ŝŶƚĠƌġƚƌĞƉĠƌĠĞŐƌąĐĞăƵŶŵĂƌƋƵĞƵƌĚĞ
ƚĂŝůůĞ;ϭϬϬƉďŽƵϭŬďEůĂĚĚĞƌ͕&ĞƌŵĞŶƚĂƐͿĞƐƚĞŶƐƵŝƚĞĚĠĐŽƵƉĠĞăů͛ĂŝĚĞĚ͛ƵŶƐĐĂůƉĞůĞƚů͛EĞƐƚ
ĞǆƚƌĂŝƚ ă ů͛ĂŝĚĞ ĚƵ Ŭŝƚ EƵĐůĞŽƐƉŝŶ ĞǆƚƌĂĐƚ // ;DĂĐŚĞƌĞǇͲEĂŐĞůͿ͘ >Ğ ƉƌŝŶĐŝƉĞ ĞƐƚ ĐĞůƵŝ ĠŶŽŶĐĠ
ƉƌĠĐĠĚĞŵŵĞŶƚ͕ĂǀĞĐƵŶĞĠƚĂƉĞĞŶĂŵŽŶƚƋƵŝĐŽŶƐŝƐƚĞăĚŝƐƐŽƵĚƌĞůĞŐĞůĚ͛ĂŐĂƌŽƐĞƉĂƌůĂĐŚĂůĞƵƌĚĂŶƐ
ůĞďƵƚĚĞƌĞŵĞƚƚƌĞů͛EĞŶƐŽůƵƚŝŽŶ͘

Ϯ͘ϭ͘Ϯ͘ϰ͘ ŽƐĂŐĞĚĞů͛EĞƚͨůŝŐĂƚŝŽŶͩ

>ĂƉƌŽƉƌŝĠƚĠĚ͛ĂďƐŽƌďĂŶĐĞĚĞů͛EĚĂŶƐů͛ƵůƚƌĂͲǀŝŽůĞƚĞƐƚƵƚŝůŝƐĠĞƉŽƵƌĚŽƐĞƌů͛ŝŶƐĞƌƚĞƚůĞǀĞĐƚĞƵƌă
ů͛ĂŝĚĞĚƵƐƉĞĐƚƌŽƉŚŽƚŽŵğƚƌĞŝŽƉŚŽƚŽŵĞƚĞƌ;ƉƉĞŶĚŽƌĨͿ͘hŶĞƵŶŝƚĠĚ͛ĂďƐŽƌďĂŶĐĞăϮϲϬŶŵĠƋƵŝǀĂƵƚ
ăϱϬђŐͬŵ>͘
>ĞƐĚĞƵǆĨƌĂŐŵĞŶƚƐƐŽŶƚĞŶƐƵŝƚĞŵŝƐĞŶƉƌĠƐĞŶĐĞĚĞϭϬƵŶŝƚĠƐĚĞdϰEůŝŐĂƐĞĂŝŶƐŝƋƵĞĚƵƚĂŵƉŽŶ
ĨŽƵƌŶŝƉĂƌůĞĨĂďƌŝƋƵĂŶƚƐĞůŽŶůĞƐƌĂƉƉŽƌƚƐŝŶƐĞƌƚ͗ǀĞĐƚĞƵƌĚĞϯ͗ϭĞƚϱ͗ϭ͕ăƌĂŝƐŽŶĚĞϭϬϬŶŐĚĞǀĞĐƚĞƵƌ
ĞƚĞŶƚĞŶĂŶƚĐŽŵƉƚĞĚĞůĂůŽŶŐƵĞƵƌĚĞƐĨƌĂŐŵĞŶƚƐŐƌąĐĞăůĂĨŽƌŵƵůĞƐƵŝǀĂŶƚĞ͗ܳݑܽ݊ݐ݅ݐ±݅݊ݏ݁ݎݐሺ݊݃ሻ ൌ ͵ሺ݋ݑͷሻݔݍݑܽ݊ݐ݅ݐ±ݒ݁ܿݐ݁ݑݎሺ݊݃ሻݔݐ݈݈ܽ݅݁݅݊ݏ݁ݎݐሺܾ݇ሻݐ݈݈ܽ݅݁ݒ݁ܿݐ݁ݑݎሺܾ݇ሻ 
>ĂͨůŝŐĂƚŝŽŶͩƐĞĚĠƌŽƵůĞĚĂŶƐƵŶǀŽůƵŵĞƚŽƚĂůĚĞϮϬђ>ĚƵƌĂŶƚϮŚăƚĞŵƉĠƌĂƚƵƌĞĂŵďŝĂŶƚĞ͘

Ϯ͘ϭ͘Ϯ͘ϱ͘ dƌĂŶƐĨŽƌŵĂƚŝŽŶďĂĐƚĠƌŝĞŶŶĞ

ϭϬϬђ>ĚĞďĂĐƚĠƌŝĞƐĐŽŵƉĠƚĞŶƚĞƐ͘ĐŽůŝdKWϭϬƐŽŶƚŵŝƐĞƐĞŶƉƌĠƐĞŶĐĞĚĞƐƉƌŽĚƵŝƚƐĚĞͨůŝŐĂƚŝŽŶͩ
ĚƵƌĂŶƚϭϱŵŝŶăϬΣĂĨŝŶĚĞƐƚĂďŝůŝƐĞƌůĞƐŵŽƵǀĞŵĞŶƚƐŵŽůĠĐƵůĂŝƌĞƐ͕ƉƵŝƐϱŵŝŶƵƚĞƐăϯϳΣĂĨŝŶĚĞĐƌĠĞƌ
ůĞĐŚŽĐƚŚĞƌŵŝƋƵĞ͘ĞĚĞƌŶŝĞƌĂĐĐƌŽŠƚůĂƉĞƌŵĠĂďŝůŝƚĠĚĞůĂŵĞŵďƌĂŶĞďĂĐƚĠƌŝĞŶŶĞĞƚĨĂǀŽƌŝƐĞĂŝŶƐŝůĂ
ƉĠŶĠƚƌĂƚŝŽŶĚƵƉůĂƐŵŝĚĞ͘>ĞŵĠůĂŶŐĞĞƐƚĞŶƐƵŝƚĞƉůĂĐĠϱŵŝŶăϬΣ͕ƉƵŝƐϭϱϬђ>ĚĞŵŝůŝĞƵĚĞĐƵůƚƵƌĞ>
ƐŽŶƚĂũŽƵƚĠƐĂƵŵĠůĂŶŐĞ͘ĞĚĞƌŶŝĞƌĞƐƚĞŶƐƵŝƚĞ ŝŶĐƵďĠϯϬŵŝŶƵƚĞƐăϯϳΣĚĞŵĂŶŝğƌĞăĐĞƋƵĞ ůĞƐ
ďĂĐƚĠƌŝĞƐĐŽŵŵĞŶĐĞŶƚăĞǆƉƌŝŵĞƌůĞŐğŶĞĚĞƌĠƐŝƐƚĂŶĐĞăů͛ĂŶƚŝďŝŽƚŝƋƵĞĚŽŶƚůĂƐĠƋƵĞŶĐĞĐŽĚĂŶƚĞĞƐƚ
ƉƌĠƐĞŶƚĞĚĂŶƐ ůĞƉůĂƐŵŝĚĞ͘ >ĞƐďĂĐƚĠƌŝĞƐ ƐŽŶƚĞŶƐƵŝƚĞĠƚĂůĠĞƐ ƐƵƌďŽŠƚĞĚĞWĞƚƌŝ >ͲĂŐĂƌ ĐŽŶƚĞŶĂŶƚ
ϭϬϬђŐͬŵ>Ě͛ĂŵƉŝĐŝůůŝŶĞ͘ůůĞƐƐŽŶƚŝŶĐƵďĠĞƐƵŶĞŶƵŝƚăϯϳΣ͘

Ϯ͘ϭ͘Ϯ͘ϲ͘ WƌĠĐƵůƚƵƌĞƐ͕ŵŝŶŝƉƌĠƉĂƌĂƚŝŽŶĚ͛EƉůĂƐŵŝĚŝƋƵĞĞƚĚŝŐĞƐƚŝŽŶƐĐŽŶƚƌƀůĞƐ

>ĞƐ ĐŽůŽŶŝĞƐ ƉƌĠƐĞŶƚĞƐ ƐƵƌ ůĂ ďŽŠƚĞ ƐŽŶƚ ŵŝƐĞƐ ĞŶ ƉƌĠͲĐƵůƚƵƌĞƐ ĐŚĂĐƵŶĞ ĚĂŶƐ Ϯ ŵ> ĚĞ ŵŝůŝĞƵ >
ĐŽŶƚĞŶĂŶƚϭϬϬђŐͬŵ>Ě͛ĂŵƉŝĐŝůůŝŶĞĚƵƌĂŶƚϲŚ ƐŽƵƐĂŐŝƚĂƚŝŽŶăϯϳΣ͘ >͛EƉůĂƐŵŝĚŝƋƵĞĞƐƚĞŶƐƵŝƚĞ
ĞǆƚƌĂŝƚ Ğƚ ƉƵƌŝĨŝĠ ă ů͛ĂŝĚĞ ĚƵ Ŭŝƚ ͨWůĂƐŵŝĚ E ƉƵƌŝĨŝĐĂƚŝŽŶͩ ;DĂĐŚĞƌĞǇ EĂŐĞůͿ͘ ϭ ђŐ ĚĞ ĐŚĂƋƵĞ
ƉůĂƐŵŝĚĞĞƐƚĞŶƐƵŝƚĞĚŝŐĠƌĠĂǀĞĐϭϬƵŶŝƚĠƐĚ͛ĞŶǌǇŵĞ^ĂĐ/ ;dŚĞƌŵŽ^ĐŝĞŶƚŝĨŝĐͿĚƵƌĂŶƚϯϬŵŝŶăϯϳΣ
;&ŝŐƵƌĞϰϳͿ͕ƉƵŝƐĚĠƉŽƐĠƐƵƌŐĞůĚ͛ĂŐĂƌŽƐĞϭйĂĨŝŶĚĞǀĠƌŝĨŝĞƌůĂƉƌĠƐĞŶĐĞĚĞů͛ŝŶƐĞƌƚ͘>ĞƐƉůĂƐŵŝĚĞƐƋƵŝ
ƉƌĠƐĞŶƚĞŶƚůĞƉƌŽĨŝůĚĞĚŝŐĞƐƚŝŽŶĂƚƚĞŶĚƵƐŽŶƚƐĠůĞĐƚŝŽŶŶĠƐĞƚĞŶǀŽǇĠƐĂƵƐĠƋƵĞŶĕĂŐĞ͘
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϬϬ


&ŝŐƵƌĞϰϳ͘ĂƌƚĞƐĚĞƐƉůĂƐŵŝĚĞƐƉWϰ͕ĂǀĞĐĞƚƐĂŶƐŝŶƐĞƌƚ

Ϯ͘ϭ͘Ϯ͘ϳ͘ ^ĠƋƵĞŶĕĂŐĞĞƚŵŝĚŝƉƌĠƉĂƌĂƚŝŽŶĚĞƐƉůĂƐŵŝĚĞƐĚ͛ŝŶƚĠƌġƚ

>ĞƐ ƉůĂƐŵŝĚĞƐ ƐŽŶƚ ƐĠƋƵĞŶĐĠƐ ƉĂƌ ůĂ ƐŽĐŝĠƚĠ'dŝŽƚĞĐŚ͕ ă ů͛ĂŝĚĞ ĚĞ Ěŝǆ ĂŵŽƌĐĞƐ ŶƵĐůĠŽƚŝĚŝƋƵĞƐ
ƌĠƉĂƌƚŝĞƐ ƚŽƵƚĞƐ ůĞƐϱϬϬƉď͘>ĞƐƐĠƋƵĞŶĐĞƐŽďƚĞŶƵĞƐƐŽŶƚĞŶƐƵŝƚĞĂŶĂůǇƐĠĞƐŐƌąĐĞĂƵ ůŽŐŝĐŝĞů'd
sŝĞǁĞƌ͕ĂŝŶƐŝƋƵ͛ăĚŝĨĨĠƌĞŶƚƐƐŝƚĞƐŝŶƚĞƌŶĞƚ͘ŚƚƚƉ͗ͬͬƉďŝů͘ƵŶŝǀͲůǇŽŶϭ͘ĨƌͬĐĂƉϯ͘ƉŚƉƉĞƌŵĞƚĚĞĨƵƐŝŽŶŶĞƌůĞƐ
Ěŝǆ ƐĠƋƵĞŶĐĞƐ ŽďƚĞŶƵĞƐ ĚĞ ŵĂŶŝğƌĞ ă ŐĠŶĠƌĞƌ ƵŶĞ ƐĠƋƵĞŶĐĞ ĐŽŵƉůğƚĞ͕
ŚƚƚƉ͗ͬͬǁǁǁ͘Ğďŝ͘ĂĐ͘ƵŬͬdŽŽůƐͬƐƚͬĞŵďŽƐƐͺƚƌĂŶƐĞƋ͕ͬ ƉĞƌŵĞƚ ĚĞ ƚƌĂĚƵŝƌĞ ůĂ ƐĠƋƵĞŶĐĞ ŶƵĐůĠŽƚŝĚŝƋƵĞĞŶ
ƐĠƋƵĞŶĐĞ ƉƌŽƚĠŝƋƵĞ͕ Ğƚ ĞŶĨŝŶ ŚƚƚƉ͗ͬͬǁǁǁ͘Ğďŝ͘ĂĐ͘ƵŬͬdŽŽůƐͬŵƐĂͬĐůƵƐƚĂůǁϮ͕ͬ ƉĞƌŵĞƚ Ě͛ĂůŝŐŶĞƌ ůĂ
ƐĠƋƵĞŶĐĞŽďƚĞŶƵĞĂǀĞĐĐĞůůĞĚ͛ŝŶƚĠƌġƚ͘
>ĞƐďĂĐƚĠƌŝĞƐĐŽƌƌĞƐƉŽŶĚĂŶƚĂƵǆƉůĂƐŵŝĚĞƐĚ͛ŝŶƚĠƌġƚƐŽŶƚĞŶƐƵŝƚĞƌĞŵŝƐĞƐĞŶĐƵůƚƵƌĞĚĂŶƐϭϬϬŵ>ĚĞ
ŵŝůŝĞƵ>ĐŽŶƚĞŶĂŶƚϭϬϬђŐͬŵ>Ě͛ĂŵƉŝĐŝůůŝŶĞ͕ƐŽƵƐĂŐŝƚĂƚŝŽŶƵŶĞŶƵŝƚăϯϳΣ͘>ĞƐƉůĂƐŵŝĚĞƐƐŽŶƚĞŶĨŝŶ
ĞǆƚƌĂŝƚƐăů͛ĂŝĚĞĚƵŬŝƚͨWůĂƐŵŝĚEƉƵƌŝĨŝĐĂƚŝŽŶͩ;DĂĐŚĞƌĞǇEĂŐĞůͿ͘

Ϯ͘ϭ͘ϯ͘ ůŽŶĂŐĞĚĞůĂƐĠƋƵĞŶĐĞĐŽĚĂŶƚůĂƉƌŽƚĠŝŶĞĚĞĨƵƐŝŽŶ'&WͲ&dZĚĂŶƐůĞ
ƉůĂƐŵŝĚĞƉ>yZE

Ϯ͘ϭ͘ϯ͘ϭ͘ WůĂƐŵŝĚĞƐƵƚŝůŝƐĠƐĞƚƐƚƌĂƚĠŐŝĞĚĞĐůŽŶĂŐĞ

>Ğ ƉůĂƐŵŝĚĞ Ɖ>yZE ĞƐƚ ƵŶ ƉůĂƐŵŝĚĞ ŝŶƚĞƌŵĠĚŝĂŝƌĞ͕ ƵƚŝůŝƐĠ ƉĂƌ ůĂ ƐƵŝƚĞ ƉŽƵƌ ĐƌĠĞƌ ƵŶ ƌĠƚƌŽǀŝƌƵƐ
ĞǆƉƌŝŵĂŶƚůĂƉƌŽƚĠŝŶĞĚĞĨƵƐŝŽŶ'&WͲ&dZ͘
>Ă ƐĠƋƵĞŶĐĞ ĐŽĚĂŶƚ '&WͲ&dZ ĞƐƚ ŝƐƐƵĞ ĚƵ ƉůĂƐŵŝĚĞ Ɖ'&WͲ&dZ ;&ŝŐƵƌĞ ϰϴͿ ƉƌĠĐĠĚĞŵŵĞŶƚ ĐŝƚĠ
;§Ϯ͘ϭ͘Ϯ͘ϭƉϵϳͿ͘
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϬϭ


&ŝŐƵƌĞϰϴ͘ĂƌƚĞƐĚĞƐƉůĂƐŵŝĚĞƐƉ>yZEĞƚƉ'&WͲ&dZ

>ĞĨƌĂŐŵĞŶƚĚ͛ŝŶƚĠƌġƚ'&WͲ&dZ͕ŶŽŵŵĠͨŝŶƐĞƌƚ͕ͩĞƐƚďŽƌŶĠƉĂƌůĞƐƐŝƚĞƐĚĞƌĞƐƚƌŝĐƚŝŽŶŐĞ/ĞƚDůƵ/͘
WƵŝƐƋƵ͛ĂƵĐƵŶĚĞĐĞƐƐŝƚĞƐŶ͛ĞƐƚƉƌĠƐĞŶƚĚĂŶƐůĞƉůĂƐŵŝĚĞͨǀĞĐƚĞƵƌ͕ͩƵŶĞĐŽƵƌƚĞƐĠƋƵĞŶĐĞĐŽŶƚĞŶĂŶƚ
ƵŶŝƋƵĞŵĞŶƚĚĞƐƐŝƚĞƐĚĞƌĞƐƚƌŝĐƚŝŽŶ;&ŝŐƵƌĞϰϵͿĞƐƚƉƌĠĂůĂďůĞŵĞŶƚĐŽŶĕƵĞĞƚĐůŽŶĠĞĚĂŶƐůĞƉůĂƐŵŝĚĞ
ǀĞĐƚĞƵƌ͕ĚĞŵĂŶŝğƌĞăǇŝŶƐĠƌĞƌůĞƐƐŝƚĞƐĚĞƌĞƐƚƌŝĐƚŝŽŶĚ͛ŝŶƚĠƌġƚ͘ĞƚƚĞƐĠƋƵĞŶĐĞĞƐƚĂƉƉĞůĠĞŝĐŝͨ D^ͩ
ƉŽƵƌDƵůƚŝƉůĞůŽŶŝŶŐ^ŝƚĞ͘

ǆƚƌĠŵŝƚĠĂŵ,/͕ŐĞ/͕EŽƚ/͕Wŵů/͕yďĂ/͕DůƵ/͕ǆƚƌĠŵŝƚĠyŚŽ/
ϱ͛'d''d'''''d'dd'''dϯ͛
ϯ͛'d'''''''d''ddd''''dϱ͛

&ŝŐƵƌĞϰϵ͘ŶĐŚĂŠŶĞŵĞŶƚĚĞƐŝƚĞƐĚĞƌĞƐƚƌŝĐƚŝŽŶĂũŽƵƚĠƐĂƵƉůĂƐŵŝĚĞͨǀĞĐƚĞƵƌͩ

Ϯ͘ϭ͘ϯ͘Ϯ͘ ŝŐĞƐƚŝŽŶƐĚĞƐƉůĂƐŵŝĚĞƐ

ůŽŶĂŐĞĚĞůĂƐĠƋƵĞŶĐĞD^ĚĂŶƐůĞƉůĂƐŵŝĚĞƉ>yZE͗
WƌĠƉĂƌĂƚŝŽŶĚƵǀĞĐƚĞƵƌ͗
Ϯ͕ϱђŐĚĞƉůĂƐŵŝĚĞƐŽŶƚĚŝŐĠƌĠƐϭŚăϯϳΣăů͛ĂŝĚĞĚĞϰϬƵŶŝƚĠƐĚ͛ĞŶǌǇŵĞĚĞƌĞƐƚƌŝĐƚŝŽŶĂŵ,/;dŚĞƌŵŽ
^ĐŝĞŶƚŝĨŝĐͿ͕ĞŶƉƌĠƐĞŶĐĞĚƵƚĂŵƉŽŶƉƌĠĐŽŶŝƐĠƉĂƌůĞĨĂďƌŝƋƵĂŶƚ͕ĚĂŶƐƵŶǀŽůƵŵĞĨŝŶĂůĚĞϭϬϬђ>͘hŶĞ
ŵŝŶŝͲĚŝĂůǇƐĞ ͲϭϬŵŝŶƐƵƌĚĞ ů͛ĞĂƵƵůƚƌĂƉƵƌĞ ;ŵŝůůŝYͿ ͲƉĞƌŵĞƚĚĞĐŚĂŶŐĞƌ ůĞ ƚĂŵƉŽŶ͘>ĞĚŝĂůǇƐĂƚĞƐƚ
ĞŶƐƵŝƚĞĚŝŐĠƌĠϭŚăϯϳΣăů͛ĂŝĚĞĚĞϰϬƵŶŝƚĠƐĚĞů͛ĞŶǌǇŵĞĚĞƌĞƐƚƌŝĐƚŝŽŶyŚŽ/ĚĂŶƐƵŶǀŽůƵŵĞĨŝŶĂůĚĞ
ϭϮϬђ>͘
WƌĠƉĂƌĂƚŝŽŶĚĞů͛ŝŶƐĞƌƚ͗
>ĞƐŽůŝŐŽŶƵĐůĠŽƚŝĚĞƐ͕ĨĂďƌŝƋƵĠƐƉĂƌ>ŝĨĞdĞĐŚŶŽůŽŐŝĞƐ͕ƐŽŶƚƉƌĠƉĂƌĠƐăƵŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶĚĞϭђŐͬђ>͘
ϱђ>ĚĞĐŚĂƋƵĞƐŽůƵƚŝŽŶĚ͛ŽůŝŐŽŶƵĐůĠŽƚŝĚĞƐŽŶƚĞŶƐƵŝƚĞĂũŽƵƚĠƐăϰϬђ>ĚĞƚĂŵƉŽŶŶŶĞĂůŝŶŐ;ŵďŝŽŶͿ͘
>ĞŵĠůĂŶŐĞ ĞƐƚ ĞŶƐƵŝƚĞ ŝŶĐƵďĠ ϯŵŝŶ ă ϵϰΣ͕ ƉƵŝƐ ϯϬŵŝŶ ă ϯϳΣ͕ Ğƚ ĞŶĨŝŶ ϯϬŵŝŶ ă ƚĞŵƉĠƌĂƚƵƌĞ
ĂŵďŝĂŶƚĞăů͛ĂŝĚĞĚƵƚŚĞƌŵŽĐǇĐůĞƵƌ'ĞŶĞŵƉΠWZƐǇƐƚĞŵϵϳϬϬ;WƉƉůŝĞĚŝŽƐǇƐƚĞŵƐͿ͘ĞƚƚĞĠƚĂƉĞ
ƉĞƌŵĞƚ ĚĞ ŐĠŶĠƌĞƌ ƵŶ ŽůŝŐŽŶƵĐůĠŽƚŝĚĞ ĚŽƵďůĞ ďƌŝŶ ƉƌĠƐĞŶƚĂŶƚ ĚĠũă ůĞƐ ĞǆƚƌĠŵŝƚĠƐ ĐŽŚĠƐŝǀĞƐ
ĐŽŵƉĂƚŝďůĞƐĂǀĞĐůĞǀĞĐƚĞƵƌĚŝŐĠƌĠ͘

DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϬϮ

ůŽŶĂŐĞĚĞůĂƐĠƋƵĞŶĐĞĐŽĚĂŶƚ'&WͲ&dZĚĂŶƐůĞƉůĂƐŵŝĚĞƉ>yZEͲD^͗
>ĂƉƌĠƉĂƌĂƚŝŽŶĚĞů͛ŝŶƐĞƌƚĞƚĚƵǀĞĐƚĞƵƌƐĞĨŽŶƚƐĞůŽŶůĞŵġŵĞƉƌŽƚŽĐŽůĞ͘ϱђŐĚĞƉůĂƐŵŝĚĞǀĞĐƚĞƵƌŽƵ
ϮϱђŐĚĞƉůĂƐŵŝĚĞĐŽŶƚĞŶĂŶƚů͛ŝŶƐĞƌƚƐŽŶƚĚŝŐĠƌĠƐϭŚăϯϳΣăů͛ĂŝĚĞĚĞϱϬăϳϬƵŶŝƚĠƐĚ͛ĞŶǌǇŵĞĚĞ
ƌĞƐƚƌŝĐƚŝŽŶ ŐĞ/ ;dŚĞƌŵŽ ^ĐŝĞŶƚŝĨŝĐͿ͕ ĞŶ ƉƌĠƐĞŶĐĞ ĚƵ ƚĂŵƉŽŶ ƉƌĠĐŽŶŝƐĠ ƉĂƌ ůĞ ĨĂďƌŝƋƵĂŶƚ͕ ĚĂŶƐ ƵŶ
ǀŽůƵŵĞĨŝŶĂůĚĞϭϬϬђ>͘hŶĞŵŝŶŝͲĚŝĂůǇƐĞͲϭϬŵŝŶƐƵƌĚĞů͛ĞĂƵƵůƚƌĂƉƵƌĞ;ŵŝůůŝYͿͲƉĞƌŵĞƚĚĞĐŚĂŶŐĞƌ
ůĞ ƚĂŵƉŽŶ͘ >ĞƐ ĚŝĂůǇƐĂƚƐ ƐŽŶƚ ĞŶƐƵŝƚĞ ĚŝŐĠƌĠƐϭŚ ă ϯϳΣ ă ů͛ĂŝĚĞ ĚĞϱϬ ă ϳϬ ƵŶŝƚĠƐ ĚĞ ů͛ĞŶǌǇŵĞĚĞ
ƌĞƐƚƌŝĐƚŝŽŶDůƵ/ĚĂŶƐƵŶǀŽůƵŵĞĨŝŶĂůĚĞϭϱϬђ>͘
>ĞƐ ƉƌŽƚŽĐŽůĞƐ ƵƚŝůŝƐĠƐ ƉŽƵƌ ůĞƐ ĠƚĂƉĞƐ ƐƵŝǀĂŶƚĞƐ ƐŽŶƚ ƐŝŵŝůĂŝƌĞƐ ă ĐĞƵǆ ĞǆƉůŝƋƵĠƐ ƉƌĠĐĠĚĞŵŵĞŶƚ
;ΑϮ͘ϭ͘Ϯ͘ϯƉϵϴăΑϮ͘ϭ͘Ϯ͘ϳƉϭϬϬͿ͘

Ϯ͘Ϯ͘ ǆƚƌĂĐƚŝŽŶĞƚĚŽƐĂŐĞĚĞƐƉƌŽƚĠŝŶĞƐ

>ĞƐĐĞůůƵůĞƐĚ͛ŝŶƚĠƌġƚƐŽŶƚůĂǀĠĞƐĂƵW^ƉƵŝƐŐƌĂƚƚĠĞƐĚĂŶƐƵŶƚĂŵƉŽŶĚĞůǇƐĞĐŽŶƚĞŶĂŶƚϱϬŵDĚĞ
dƌŝƐƉ,ϴ͕ϭϱϬŵDĚĞEĂů͕ϮŵDd͕Ϭ͕ϱйĚĞEWϰϬĞƚƵŶĐŽĐŬƚĂŝůĚ͛ĂŶƚŝƉƌŽƚĠĂƐĞƐͨĐKŵƉůĞƚĞDŝŶŝ
dĨƌĞĞͩ;ZŽĐŚĞͿ͘>ĞƐsƐŽŶƚůǇƐĠĞƐăů͛ĂŝĚĞĚĞϬ͕Ϭϭй^^͘>ĞůǇƐĂƚĞƐƚŝŶĐƵďĠϯϬŵŝŶƐƵƌĚĞůĂŐůĂĐĞ͕
ĂǀĞĐĂŐŝƚĂƚŝŽŶƚŽƵƚĞƐůĞƐϭϬŵŝŶ͕ƉƵŝƐĐĞŶƚƌŝĨƵŐĠϭϬŵŝŶăϭϭϬϬϬŐăнϰΣ͘>ĞƐƵƌŶĂŐĞĂŶƚĐŽŶƚŝĞŶƚůĞƐ
ƉƌŽƚĠŝŶĞƐĚ͛ŝŶƚĠƌġƚ͕ƋƵŝƐŽŶƚĚŽƐĠĞƐƉƵŝƐƐƚŽĐŬĠĞƐăͲϮϬΣ͘
>ĂƚĞĐŚŶŝƋƵĞĚĞĚŽƐĂŐĞĚĞƐƉƌŽƚĠŝŶĞƐƵƚŝůŝƐĠĞĞƐƚĐĞůůĞĚĞƌĂĚĨŽƌĚ͘/ůƐ͛ĂŐŝƚĚ͛ƵŶĚŽƐĂŐĞĐŽůŽƌŝŵĠƚƌŝƋƵĞ
ƋƵŝĞǆƉůŽŝƚĞůĞĐŚĂŶŐĞŵĞŶƚĚĞůŽŶŐƵĞƵƌĚ͛ŽŶĚĞĚ͛ĂďƐŽƌƉƚŝŽŶĚƵďůĞƵĚĞŽŽŵĂƐƐŝĞůŽƌƐƋƵ͛ŝůƐĞĨŝǆĞƐƵƌ
ůĞƐ ƉƌŽƚĠŝŶĞƐ ƉĂƌ ĚĞƐ ŝŶƚĞƌĂĐƚŝŽŶƐ ŶŽŶͲĐŽǀĂůĞŶƚĞƐ͕ ŚǇĚƌŽƉŚŽďĞƐ ŽƵ ŝŽŶŝƋƵĞƐ͘ ĞƚƚĞ ƌĠĂĐƚŝŽŶ ĞƐƚ
ƉƌŽƉŽƌƚŝŽŶŶĞůůĞăůĂĐŽŶĐĞŶƚƌĂƚŝŽŶĞŶƉƌŽƚĠŝŶĞƐ͕ƋƵŝƉĞƵƚĂŝŶƐŝġƚƌĞĚĠƚĞƌŵŝŶĠĞăů͛ĂŝĚĞĚ͛ƵŶĞŐĂŵŵĞ
ĠƚĂůŽŶĚ͛ƵŶĞƉƌŽƚĠŝŶĞƐƚĂŶĚĂƌĚ͕ůĂ^;ŽǀŝŶĞ^ĞƌƵŵůďƵŵŝŶͿ͘ϭŵ>ĚĞĐŚĂƋƵĞƐƚĂŶĚĂƌĚĞƐƚĚĠƉŽƐĠ
ĚĂŶƐƵŶĞĐƵǀĞ͕ƉƵŝƐϭŵ>ĚĞƌĠĂĐƚŝĨĚĞƌĂĚĨŽƌĚĞƐƚĂũŽƵƚĠ͘>͛ĂďƐŽƌďĂŶĐĞĚĞƐĠĐŚĂŶƚŝůůŽŶƐĞƐƚůƵĞă
ϱϵϱŶŵĂƉƌğƐŚŽŵŽŐĠŶĠŝƐĂƚŝŽŶĞƚϱŵŝŶĚ͛ŝŶĐƵďĂƚŝŽŶ͘>ĞƐĠĐŚĂŶƚŝůůŽŶƐƐŽŶƚĚŝůƵĠƐĚĞŵĂŶŝğƌĞăĞŶƚƌĞƌ
ĚĂŶƐůĂŐĂŵŵĞĠƚĂůŽŶ͘

Ϯ͘ϯ͘ ĠƚĞĐƚŝŽŶĚĞƉƌŽƚĠŝŶĞƐƉĂƌǁĞƐƚĞƌŶďůŽƚ

WƌŝŶĐŝƉĞ
>ĞǁĞƐƚĞƌŶďůŽƚĞƐƚĐŽŵƉŽƐĠĚĞĚĞƵǆĠƚĂƉĞƐŵĂũĞƵƌĞƐ͘/ůĐŽŶƐŝƐƚĞĚĂŶƐƵŶƉƌĞŵŝĞƌƚĞŵƉƐăƐĠƉĂƌĞƌůĞƐ
ƉƌŽƚĠŝŶĞƐ Ě͛ƵŶ ŵĠůĂŶŐĞ ƐĞůŽŶ ůĞƵƌ ƚĂŝůůĞ͘ ĞƚƚĞ ƉƌĞŵŝğƌĞ ĠƚĂƉĞ ĞƐƚ ƌĠĂůŝƐĠĞ ĚĂŶƐ ƵŶ ŐĞů ĚĞ
ƉŽůǇĂĐƌǇůĂŵŝĚĞĞŶĂƉƉůŝƋƵĂŶƚƵŶĐŚĂŵƉĠůĞĐƚƌŝƋƵĞ͘>ĞƐƉƌŽƚĠŝŶĞƐƐŽŶƚĞŶƐƵŝƚĞ ƚƌĂŶƐĨĠƌĠĞƐ ƐƵƌƵŶĞ
ŵĞŵďƌĂŶĞ͕ ƐƵƌ ůĂƋƵĞůůĞ ůĂ ƉƌŽƚĠŝŶĞ Ě͛ŝŶƚĠƌġƚ ƉŽƵƌƌĂ ġƚƌĞ ƌĠǀĠůĠĞ ŐƌąĐĞ ă ƵŶ ĂŶƚŝĐŽƌƉƐ ƋƵŝ ůƵŝ ĞƐƚ
ƐƉĠĐŝĨŝƋƵĞ͘

WƌŽƚŽĐŽůĞ
ůĞĐƚƌŽƉŚŽƌğƐĞĞŶŐĞůĚĞƉŽůǇĂĐƌǇůĂŵŝĚĞĞŶĐŽŶĚŝƚŝŽŶĚĠŶĂƚƵƌĂŶƚĞ;^^ͲW'Ϳ
ϱϬђŐĚĞůǇƐĂƚƉƌŽƚĠŝƋƵĞĞƐƚƉƌĠƉĂƌĠĚĂŶƐĚƵƚĂŵƉŽŶ>ĂĞŵŵůŝĐŽŶƚĞŶĂŶƚϲϬŵDĚĞdƌŝƐ,ůƉ,ϲ͕ϴ͕
Ϯй ĚĞ ^^ ĂǇĂŶƚ ƉŽƵƌ ƌƀůĞ ĚĞ ĐŚĂƌŐĞƌ ƚŽƵƚĞƐ ůĞƐ ƉƌŽƚĠŝŶĞƐ ŶĠŐĂƚŝǀĞŵĞŶƚ͕ ϭϬй ĚĞ ŐůǇĐĠƌŽů ĂĨŝŶ
Ě͛ĂƵŐŵĞŶƚĞƌůĂĚĞŶƐŝƚĠĚĞů͛ĠĐŚĂŶƚŝůůŽŶĞƚƉĞƌŵĞƚƚƌĞůĞƵƌŵĂŝŶƚŝĞŶĚĂŶƐůĞƐƉƵŝƚƐůŽƌƐĚƵĚĠƉƀƚ͕ŵĂŝƐ
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϬϯ

ĂƵƐƐŝĚƵďůĞƵĚĞďƌŽŵŽƉŚĠŶŽůϯϬϬђŐͬŵ>ƋƵŝƉĞƌŵĞƚĚĞ ƐƵŝǀƌĞ ůĂƉƌŽŐƌĞƐƐŝŽŶĚĞ ůĂŵŝŐƌĂƚŝŽŶĚĞƐ
ĠĐŚĂŶƚŝůůŽŶƐĚĂŶƐ ůĞŐĞů͘ĂŶƐ ůĞďƵƚĚĞƌĠĚƵŝƌĞ ůĞƐƉŽŶƚƐĚŝƐƵůĨƵƌĞƐ͕ϱйĚĞɴͲŵĞƌĐĂƉƚŽĠƚŚĂŶŽůŽƵ
ϭϬϬŵDĚĞddƉŽƵƌůĂĚĠƚĞĐƚŝŽŶĚĞůĂƉƌŽƚĠŝŶĞ&dZƐŽŶƚĂũŽƵƚĠƐĞǆƚĞŵƉŽƌĂŶĠŵĞŶƚ͘>ĂĚĠŶĂƚƵƌĂƚŝŽŶ
ĚĞƐ ƉƌŽƚĠŝŶĞƐ ĞƐƚ ĐŽŵƉůĠƚĠĞ ƉĂƌ ƵŶ ĐŚĂƵĨĨĂŐĞ ă ϵϱΣ ĚƵƌĂŶƚ ϱ ŵŝŶ͘ ĞƚƚĞ ĠƚĂƉĞ ĞŶƚƌĂŠŶĞ ůĂ
ĚĠŶĂƚƵƌĂƚŝŽŶĐŽŵƉůğƚĞĚĞƐŵŽƚŝĨƐĂŶƚŝŐĠŶŝƋƵĞƐĚĞůĂƉƌŽƚĠŝŶĞ&dZ͕ĞůůĞĞƐƚĚŽŶĐƌĞŵƉůĂĐĠĞƉĂƌƵŶĞ
ŝŶĐƵďĂƚŝŽŶĚĞϮϬŵŝŶăϯϳΣ͘>ĞƐĠĐŚĂŶƚŝůůŽŶƐƐŽŶƚĞŶƐƵŝƚĞĚĠƉŽƐĠƐĚĂŶƐƵŶŐĞůĚĞƉŽůǇĂĐƌǇůĂŵŝĚĞ
ĐŽŵƉŽƐĠĚ͛ƵŶŐĞůĚĞĐŽŶĐĞŶƚƌĂƚŝŽŶĞƚĚ͛ƵŶŐĞůĚĞƐĠƉĂƌĂƚŝŽŶĚŽŶƚůĂĐŽŵƉŽƐŝƚŝŽŶĞƐƚĚĠĐƌŝƚĞdĂďůĞĂƵ
ϱ͘ >͛W^Ğƚ ůĞdDƐŽŶƚĂũŽƵƚĠƐĞǆƚĞŵƉŽƌĂŶĠŵĞŶƚĞƚƉĞƌŵĞƚƚĞŶƚ ůĂƉŽůǇŵĠƌŝƐĂƚŝŽŶĚĞƐŐĞůƐ͘>ĞƐ
ƉƌŽƚĠŝŶĞƐĐŚĂƌŐĠĞƐŶĠŐĂƚŝǀĞŵĞŶƚŵŝŐƌĞŶƚǀĞƌƐůĞƉƀůĞƉŽƐŝƚŝĨƉůƵƐŽƵŵŽŝŶƐƌĂƉŝĚĞŵĞŶƚĞŶĨŽŶĐƚŝŽŶ
ĚĞůĞƵƌƚĂŝůůĞ͘>ĞƉƌĞŵŝĞƌŐĞůƉĞƌŵĞƚĚĞĐŽŶĐĞŶƚƌĞƌůĞƐƉƌŽƚĠŝŶĞƐĂĨŝŶƋƵ͛ĞůůĞƐĞŶƚƌĞŶƚĞŶŵġŵĞƚĞŵƉƐ
ĚĂŶƐ ůĞĚĞƵǆŝğŵĞŐĞůŽƶĞůůĞƐ ƐĞƌŽŶƚ ƐĠƉĂƌĠĞƐ͘ >ĞƉŽƵƌĐĞŶƚĂŐĞĚ͛ĂĐƌǇůĂŵŝĚĞĚĠƚĞƌŵŝŶĞ ůĞ ƚĂƵǆĚĞ
ƌĠƚŝĐƵůĂƚŝŽŶ͗ƉůƵƐŝůĞƐƚĨĂŝďůĞĞƚƉůƵƐŝůƉĞƌŵĞƚƚƌĂĚĞƐĠƉĂƌĞƌůĞƐƉƌŽƚĠŝŶĞƐĚĞŚĂƵƚƉŽŝĚƐŵŽůĠĐƵůĂŝƌĞ͘
>ĞƐŐĞůƐƐŽŶƚƌĞƐƉĞĐƚŝǀĞŵĞŶƚƉƌĠƉĂƌĠƐăϴйƉŽƵƌůĂƉƌŽƚĠŝŶĞ&dZĞƚϭϮйƉŽƵƌdƐŐͲϭϬϭ͘>ĂŵŝŐƌĂƚŝŽŶ
Ɛ͛ĞĨĨĞĐƚƵĞ ă ϴϬ s ĞŶ ƉƌĠƐĞŶĐĞ Ě͛ƵŶ ŵĂƌƋƵĞƵƌ ĚĞ ƉŽŝĚƐ ŵŽůĠĐƵůĂŝƌĞ ;^DϬϲϳϭ͕ &ĞƌŵĞŶƚĂƐͿ͘ >Ă
ĐŽŵƉŽƐŝƚŝŽŶĚƵƚĂŵƉŽŶĚĞŵŝŐƌĂƚŝŽŶĞƐƚůĂƐƵŝǀĂŶƚĞ͗dƌŝƐϮϱŵD͕ŐůǇĐŝŶĞϭϵϮŵD͕Ϭ͕ϭй^^Ɖ,ϴ͕ϯ͘


'ĞůĚĞĐŽŶĐĞŶƚƌĂƚŝŽŶ 'ĞůĚĞƐĠƉĂƌĂƚŝŽŶ
ϰй ϴй ϭϬй ϭϮй
ĐƌǇůĂŵŝĚĞϯϬй ϲϲϬ ђ> Ϯ͕ϲŵ> ϯ͕ϯŵ> ϰŵ>
dƌŝƐ,ůϭD
Ɖ,ϲ͕ϴŽƵϴ͕ϴ
ϲϮϱђ> ϯ͕ϳϱŵ> ϯ͕ϳϱŵ> ϯ͕ϳϱŵ>
,ϮK ϯ͘ϱϴŵ> ϯ͕ϯŵ> Ϯ͕ϲŵ> Ϯŵ>
^^ϮϬй ϭϬϬ ђ> ϮϬϬ ђ> ϮϬϬ ђ> ϮϬϬ ђ>
W^ϭϬй Ϯϱ ђ> ϭϬϬ ђ> ϭϬϬ ђ> ϭϬϬ ђ>
dD ϱ ђ> ϭϬ ђ> ϭϬ ђ> ϭϬ ђ>

dĂďůĞĂƵϱ͘ŽŵƉŽƐŝƚŝŽŶĚĞƐŐĞůƐĚĞƉŽůǇĂĐƌǇůĂŵŝĚĞ
/ŵĂŐĞĂĚĂƉƚĠĞĚĞŚƚƚƉ͗ͬͬǁǁǁ͘ƐŝƵŵĞĚ͘ĞĚƵ

dƌĂŶƐĨĞƌƚƐƵƌŵĞŵďƌĂŶĞĞƚƌĠǀĠůĂƚŝŽŶ
>ĞƐ ƉƌŽƚĠŝŶĞƐ ĂŝŶƐŝ ƐĠƉĂƌĠĞƐ ƐŽŶƚ ĞŶƐƵŝƚĞ ƚƌĂŶƐĨĠƌĠĞƐ ƐƵƌ ƵŶĞŵĞŵďƌĂŶĞ ĚĞ ŶŝƚƌŽĐĞůůƵůŽƐĞ ĂĨŝŶ ĚĞ
ƉƌŽĐĠĚĞƌăůĞƵƌƌĠǀĠůĂƚŝŽŶ͘>ĞŐĞůĞƐƚŵŝƐĂƵĐŽŶƚĂĐƚĚĞůĂŵĞŵďƌĂŶĞĚĂŶƐƵŶĚŝƐƉŽƐŝƚŝĨĞŶƐĂŶĚǁŝƚĐŚ
;&ŝŐƵƌĞϱϬͿĞƚƵŶĐŽƵƌĂŶƚĚĞϭϬϬsĚƵƌĂŶƚϯϬŵŝŶƉŽƵƌdƐŐͲϭϬϭ͕ŽƵϴϬsĚƵƌĂŶƚϭŚϯϬƉŽƵƌ&dZ͕ĞƐƚ
ĂƉƉůŝƋƵĠĂĨŝŶƋƵĞůĞƐƉƌŽƚĠŝŶĞƐƐŽƌƚĞŶƚĚƵŐĞůĞƚĂĚŚğƌĞŶƚăůĂŵĞŵďƌĂŶĞ͘>ĂĐŽŵƉŽƐŝƚŝŽŶĚƵƚĂŵƉŽŶ
ĚĞƚƌĂŶƐĨĞƌƚĞƐƚůĂƐƵŝǀĂŶƚĞ͗dƌŝƐϮϱŵD͕ŐůǇĐŝŶĞϭϵϮŵDƉ,ϴ͕ϯ͕ϮϬйƚK,ĂďƐŽůƵ͘
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϬϰ


&ŝŐƵƌĞϱϬ͘dƌĂŶƐĨĞƌƚĚĞƐƉƌŽƚĠŝŶĞƐĚƵŐĞůĚĞƉŽůǇĂĐƌǇůĂŵŝĚĞăůĂŵĞŵďƌĂŶĞĚĞŶŝƚƌŽĐĞůůƵůŽƐĞ
>ĂŵĞŵďƌĂŶĞ ĞƐƚ ĞŶƐƵŝƚĞ ŝŶĐƵďĠĞ ĞŶ ƉƌĠƐĞŶĐĞ Ě͛ĂŶƚŝĐŽƌƉƐ ƐƉĠĐŝĨŝƋƵĞƐ ƉŽƵƌ ƌĠǀĠůĞƌ ůĞƐ ƉƌŽƚĠŝŶĞƐ
Ě͛ŝŶƚĠƌġƚ͘ĨŝŶĚ͛ĠǀŝƚĞƌů͛ŚǇďƌŝĚĂƚŝŽŶĂƐƉĠĐŝĨŝƋƵĞĚĞƐĂŶƚŝĐŽƌƉƐƐƵƌůĂŵĞŵďƌĂŶĞ͕ĞůůĞĞƐƚƉƌĠĂůĂďůĞŵĞŶƚ
ƐĂƚƵƌĠĞŐƌąĐĞăƵŶĞŝŶĐƵďĂƚŝŽŶĚĂŶƐĚƵƚĂŵƉŽŶd^ͲdĂǀĞĐϱйĚĞůĂŝƚĠĐƌĠŵĠĚƵƌĂŶƚϭŚ͘>ĞƚĂŵƉŽŶ
d^ͲdƵƚŝůŝƐĠĐŽŶƚŝĞŶƚϯϬϬŵDĚĞEĂů͕ϭϬŵDĚĞdƌŝƐ͕Ɖ,ϳ͕ϲĞƚϬ͕ϭйĚĞƚǁĞĞŶϮϬ͘>ĂŵĞŵďƌĂŶĞĞƐƚ
ĞŶƐƵŝƚĞůĂǀĠĞϯĨŽŝƐĂǀĞĐƵŶĞƐŽůƵƚŝŽŶĚĞd^Ͳd͕ƉƵŝƐŝŶĐƵďĠĞĂǀĞĐů͛ĂŶƚŝĐŽƌƉƐƉƌŝŵĂŝƌĞƉĞŶĚĂŶƚůĂŶƵŝƚ
ăнϰΣĚĂŶƐƵŶ ƚĂŵƉŽŶd^ͲdϬ͕ϭйĂǀĞĐϱй ůĂŝƚ͘ >ĞƐĂŶƚŝĐŽƌƉƐƵƚŝůŝƐĠƐĂŝŶƐŝƋƵĞ ůĞƵƌĚŝůƵƚŝŽŶ ƐŽŶƚ
ƌĠƉĞƌƚŽƌŝĠƐĚĂŶƐůĞdĂďůĞĂƵϲ͘hŶĞƐĠƌŝĞĚĞϲůĂǀĂŐĞƐĚĞϱŵŝŶĂǀĞĐĚƵd^ͲdƐŽŶƚĞŶƐƵŝƚĞƌĠĂůŝƐĠƐĂǀĂŶƚ
Ě͛ŝŶĐƵďĞƌ ůĂŵĞŵďƌĂŶĞϭŚă ƚĞŵƉĠƌĂƚƵƌĞĂŵďŝĂŶƚĞ ƐƵƌ ĂŐŝƚĂƚĞƵƌ ĂǀĞĐ ů͛ĂŶƚŝĐŽƌƉƐ ƐĞĐŽŶĚĂŝƌĞĚŝůƵĠ
ĚĂŶƐƵŶƚĂŵƉŽŶd^ͲdϬ͕ϭй;dĂďůĞĂƵϲͿ͘ƉƌğƐϰ ůĂǀĂŐĞƐĚĞϱŵŝŶĂǀĞĐĚƵd^Ͳd͕ ůĂ ƌĠǀĠůĂƚŝŽŶĞƐƚ
ĞŶƐƵŝƚĞƌĠĂůŝƐĠĞăů͛ĂŝĚĞĚƵŬŝƚͨ^ƵƉĞƌƐŝŐŶĂůǁĞƐƚƉŝĐŽĐŚĞŵŝůƵŵŝŶĞƐĐĞŶƚƐƵďƐƚƌĂƚĞͩ;dŚĞƌŵŽ&ŝƐŚĞƌ
^ĐŝĞŶƚŝĨŝĐͿ͕ƋƵŝĐŽŶƐŝƐƚĞăŝŶĐƵďĞƌůĂŵĞŵďƌĂŶĞĞŶƉƌĠƐĞŶĐĞĚĞƐƐƵďƐƚƌĂƚƐĚĞůĂƉĞƌŽǆǇĚĂƐĞ͘ŶĞĨĨĞƚ͕
ůĂƉĞƌŽǆǇĚĂƐĞĚĞƌĂŝĨŽƌƚ;,ZWͿĞŶƉƌĠƐĞŶĐĞĚĞƉĞƌŽǆǇĚĞĚΖŚǇĚƌŽŐğŶĞĐĂƚĂůǇƐĞůΖŽǆǇĚĂƚŝŽŶĚƵůƵŵŝŶŽů
ĐŽŶĚƵŝƐĂŶƚăƵŶĞĠŵŝƐƐŝŽŶĚĞůƵŵŝğƌĞ;&ŝŐƵƌĞϱϭͿ͘>ĞƐŝŐŶĂůŝŵƉƌĞƐƐŝŽŶŶĞƵŶĨŝůŵĂƵƚŽƌĂĚŝŽŐƌĂƉŚŝƋƵĞ
ƋƵŝĞƐƚƌĠǀĠůĠĞƚĨŝǆĠăů͛ĂŝĚĞĚ͛ƵŶĞĚĠǀĞůŽƉƉĞƵƐĞ;ĂǁŽŵĂƚϮϬϬϬ/ZͿ͘

EŽŵĚĞů͛ĂŶƚŝĐŽƌƉƐ ZĠĨĠƌĞŶĐĞĚĞů͛ĂŶƚŝĐŽƌƉƐ ŝůƵƚŝŽŶ
&dZ;ĐůŽŶĞDϮϰ͘ϭͿ DϮϱϬϯϭ;ZΘ^ǇƐƚĞŵƐͿ ϮϬϬğŵĞ
'&W ϭϭϴϭϰϰϲϬϬϬϭ;ZŽĐŚĞͿ ϭϬϬϬğŵĞ
dƐŐͲϭϬϭ ^ϲϬϯϳ;^ĂŶƚĂƌƵǌͿ ϱϬϬğŵĞ
ĂŶƚŝͲŵŽƵƐĞ/Ő'ƉĞƌŽǆŝĚĂƐĞ ϱϵϬϲ;^ŝŐŵĂͿ ϭϬϬϬϬğŵĞ
dĂďůĞĂƵϲ͘ŶƚŝĐŽƌƉƐƵƚŝůŝƐĠƐƉŽƵƌůĞƐǁĞƐƚĞƌŶďůŽƚƐ


&ŝŐƵƌĞϱϭ͘WƌŝŶĐŝƉĞĚĞůĂĚĠƚĞĐƚŝŽŶĚĞƉƌŽƚĠŝŶĞƐƉĂƌǁĞƐƚĞƌŶďůŽƚ
ĚĂƉƚĠĚĞŚƚƚƉ͗ͬͬĂĚǀĂŶƐƚĂ͘ĐŽŵͬŚĞŵŝůƵŵŝŶĞƐĐĞŶƚͺtĞƐƚĞƌŶͺĞƚĞĐƚŝŽŶ͘Śƚŵů
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϬϱ

Ϯ͘ϰ͘ ǆƚƌĂĐƚŝŽŶĞƚĚŽƐĂŐĞĚ͛ZE

>͛ĞǆƚƌĂĐƚŝŽŶĚ͛ZEĐĞůůƵůĂŝƌĞĞƐƚƌĠĂůŝƐĠĞăů͛ĂŝĚĞĚƵŬŝƚͨEƵĐůĞŽƐƉŝŶZEͩ;DĂĐŚĞƌĞǇͲEĂŐĞůͿ͘ϯϱϬђ>
ĚĞƚĂŵƉŽŶŶŽŵŵĠZϭĂĚĚŝƚŝŽŶŶĠĚĞϯ͕ϱђ>ĚĞɴͲŵĞƌĐĂƉƚŽĠƚŚĂŶŽůƐŽŶƚĂũŽƵƚĠƐăƵŶĐƵůŽƚƐĞĐĚĞ
ϭăϮ͘ϭϬϲĐĞůůƵůĞƐ͘ĞƚĂŵƉŽŶĚĞůǇƐĞĞƐƚĂĚĂƉƚĠăů͛ĞǆƚƌĂĐƚŝŽŶĚĞƐZEƉƵŝƐƋƵ͛ŝůĐŽŶƚŝĞŶƚĚĞƐĂŐĞŶƚƐ
ƉĞƌŵĞƚƚĂŶƚĚ͛ŝŶĂĐƚŝǀĞƌ ůĞƐZEƐĞƐ͕ƉƌĠƐĞŶƚƐĚĂŶƐ ƚŽƵƐ ůĞƐĠĐŚĂŶƚŝůůŽŶƐďŝŽůŽŐŝƋƵĞƐ͘ >ĞŵĠůĂŶŐĞĞƐƚ
ǀŽƌƚĞǆĠ͕ƉƵŝƐƉĂƐƐĠĂƵƚƌĂǀĞƌƐĚ͛ƵŶĞĂŝŐƵŝůůĞĚ͛ƵŶĚŝĂŵğƚƌĞĚĞϬ͕ϵŵŵĂĨŝŶĚ͛ĂŝĚĞƌůĂůǇƐĞĚĞƐĐĞůůƵůĞƐ͕
ĞƚĞŶĨŝŶĨŝůƚƌĠƉĂƌĐĞŶƚƌŝĨƵŐĂƚŝŽŶϭŵŝŶăϭϭϬϬϬŐ͘ϯϱϬђ>Ě͛ĠƚŚĂŶŽůϳϬйƐŽŶƚĞŶƐƵŝƚĞĂũŽƵƚĠƐĂƵĨŝůƚƌĂƚ
ƉŽƵƌĂũƵƐƚĞƌůĞƐĐŽŶĚŝƚŝŽŶƐĚĞĨŝǆĂƚŝŽŶĚĞů͛ZE͕ƋƵŝĞƐƚĂŝŶƐŝƌĞƚĞŶƵƐƵƌƵŶĞĐŽůŽŶŶĞĚĞƐŝůŝĐĞĂƉƌğƐ
ĐĞŶƚƌŝĨƵŐĂƚŝŽŶϯϬƐĞĐăϭϭϬϬϬŐ͘>ĂŵĞŵďƌĂŶĞĞƐƚĞŶƐƵŝƚĞĚĞƐƐĂůĠĞŐƌąĐĞăϯϱϬђ>ĚĞƚĂŵƉŽŶD͘
ƉƌğƐƵŶĞĐĞŶƚƌŝĨƵŐĂƚŝŽŶϭŵŝŶăϭϭϬϬϬŐ͕ƵŶĞĠƚĂƉĞĚĞĚŝŐĞƐƚŝŽŶĚĞ ů͛EĞƐƚĞŶƐƵŝƚĞƌĠĂůŝƐĠĞĞŶ
ŝŶĐƵďĂŶƚůĂĐŽůŽŶŶĞϭϱŵŝŶăƚĞŵƉĠƌĂƚƵƌĞĂŵďŝĂŶƚĞĂǀĞĐϵϱђ>ĚĞƌEĂƐĞĨŽƵƌŶŝĞƉĂƌůĞŬŝƚ͘>͛ĞŶǌǇŵĞ
ĞƐƚŝŶĂĐƚŝǀĠĞăů͛ĂŝĚĞĚĞϮϬϬђ>ĚĞZtϮ͘ƉƌğƐƵŶĞĐĞŶƚƌŝĨƵŐĂƚŝŽŶϯϬƐĞĐăϭϭϬϬϬŐ͕ĚĞƵǆůĂǀĂŐĞƐ
ƐƵĐĐĞƐƐŝĨƐƐŽŶƚƌĠĂůŝƐĠƐĂǀĞĐϲϬϬƉƵŝƐϮϱϬђ>ĚĞƚĂŵƉŽŶZϯ͘>ĞƉƌĞŵŝĞƌůĂǀĂŐĞĞƐƚĞĨĨĞĐƚƵĠĚƵƌĂŶƚ
ϯϬƐĞĐ ă ϭϭϬϬϬŐ͕ ůĞ ĚĞƵǆŝğŵĞ ĚƵƌĂŶƚ ϮŵŝŶ ă ϭϭϬϬϬŐ ĂĨŝŶ ĚĞ ƐĠĐŚĞƌ ůĂŵĞŵďƌĂŶĞ͘ >͛ĠůƵƚŝŽŶ ĞƐƚ
ĞŶƐƵŝƚĞƌĠĂůŝƐĠĞĂǀĞĐϲϬђ>Ě͛ĞĂƵͨ ZEĂƐĞĨƌĞĞͩăů͛ĂŝĚĞĚ͛ƵŶĞĚĞƌŶŝğƌĞĐĞŶƚƌŝĨƵŐĂƚŝŽŶϭŵŝŶăϭϭϬϬϬŐ͘
>ĞƐĠĐŚĂŶƚŝůůŽŶƐƐŽŶƚĂůŝƋƵŽƚĠƐ͕ĚŽƐĠƐĂƵƐƉĞĐƚƌŽƉŚŽƚŽŵğƚƌĞEĂŶŽĚƌŽƉϮϬϬϬ;dŚĞƌŵŽ^ĐŝĞŶƚŝĨŝĐͿƉƵŝƐ
ƐƚŽĐŬĠƐăͲϴϬΣ͘ŽŵŵĞƉŽƵƌů͛E͕ů͛ZEĂďƐŽƌďĞăϮϲϬŶŵ͕ƵŶĞƵŶŝƚĠĚ͛ĂďƐŽƌďĂŶĐĞĐŽƌƌĞƐƉŽŶĚă
ϰϬʅŐͬŵ>͘
WŽƵƌůĞƐZEƉƌĠƐĞŶƚƐĚĂŶƐůĞƐs͕ůĞŬŝƚͨY/ĂŵƉǀŝƌĂůZEDŝŶŝͩ;YŝĂŐĞŶͿĂĠƚĠƵƚŝůŝƐĠ͘ϱϲϬђ>ĚĞ
ƚĂŵƉŽŶs>ĐŽŶƚĞŶĂŶƚůĞͨZEĐĂƌƌŝĞƌͩŽŶƚĠƚĠĂũŽƵƚĠƐăϭϰϬђ>ĚĞƐƵƐƉĞŶƐŝŽŶĐŽŶƚĞŶĂŶƚůĞƐs͘
ƉƌğƐ ŵĠůĂŶŐĞ ƉĂƌ ƉƵůƐĞƐ ĚĞ ϭϱ ƐĞĐ͕ ůĞ ůǇƐĂƚ ĞƐƚ ŝŶĐƵďĠ ϭϬ ŵŝŶ ă ƚĞŵƉĠƌĂƚƵƌĞ ĂŵďŝĂŶƚĞ͕ ƉƵŝƐ
ϱϲϬђ>Ě͛ĠƚŚĂŶŽůĂďƐŽůƵƐŽŶƚĂũŽƵƚĠƐƉĂƌĠĐŚĂŶƚŝůůŽŶĂĨŝŶĚ͛ĂũƵƐƚĞƌůĞƐĐŽŶĚŝƚŝŽŶƐĚĞĨŝǆĂƚŝŽŶĚĞů͛ZE͘
ƉƌğƐŶŽƵǀĞĂƵŵĠůĂŶŐĞƉĂƌƉƵůƐĞƐĚĞϭϱƐĞĐ͕ů͛ĠĐŚĂŶƚŝůůŽŶĞƐƚƚƌĂŶƐĨĠƌĠĚĂŶƐůĂŵŝŶŝĐŽůŽŶŶĞY/ĂŵƉ
ĞƚĐĞŶƚƌŝĨƵŐĠϭŵŝŶăϲϬϬϬŐ͘ĞƵǆůĂǀĂŐĞƐƐŽŶƚĞŶƐƵŝƚĞĞĨĨĞĐƚƵĠƐĂǀĞĐϱϬϬђ>ĚĞƚĂŵƉŽŶtϭƉƵŝƐ
tϮ͘>ĂĐŽůŽŶŶĞĞƐƚĐĞŶƚƌŝĨƵŐĠĞƌĞƐƉĞĐƚŝǀĞŵĞŶƚϭŵŝŶăϲϬϬϬŐƉƵŝƐϯŵŝŶăϮϬϬϬϬŐĚĞŵĂŶŝğƌĞă
ƐĠĐŚĞƌ ůĂ ŵĞŵďƌĂŶĞ͘ >͛ĠůƵƚŝŽŶ ĞƐƚ ĞŶƐƵŝƚĞ ĞĨĨĞĐƚƵĠĞ ă ů͛ĂŝĚĞ ĚĞ ϲϬ ђ> ĚĞ ƚĂŵƉŽŶ s Ğƚ Ě͛ƵŶĞ
ĐĞŶƚƌŝĨƵŐĂƚŝŽŶϭŵŝŶăϲϬϬϬŐĂƉƌğƐϭŵŝŶĚ͛ŝŶĐƵďĂƚŝŽŶăƚĞŵƉĠƌĂƚƵƌĞĂŵďŝĂŶƚĞ͘>ĞƚƌĂŝƚĞŵĞŶƚĚĞƐ
ĠĐŚĂŶƚŝůůŽŶƐă ůĂEĂƐĞĞƐƚĞĨĨĞĐƚƵĠĞŶƐƵŝƚĞă ů͛ĂŝĚĞĚƵŬŝƚͨdƵƌďŽEĂƐĞ ĨƌĞĞͩ ;ŵďŝŽŶͿ͘ϭђ>ĚĞ
EĂƐĞ Ğƚ ϭђ> ĚĞ ƚĂŵƉŽŶ ϭϬǆ dƵƌďŽ EĂƐĞ ƐŽŶƚ ĂũŽƵƚĠƐ ă ϭϬ ђ> Ě͛ZE͘ >Ğ ŵĠůĂŶŐĞ ĞƐƚ ŝŶĐƵďĠ
ϮϬͲϯϬŵŝŶăϯϳΣƉƵŝƐůĂEĂƐĞĞƐƚŝŶĂĐƚŝǀĠĞăů͛ĂŝĚĞĚĞϮђ>ĚĞͨEĂƐĞŝŶĂĐƚŝǀĂƚŝŽŶƌĞĂŐĞŶƚ͕ͩĚƵƌĂŶƚ
ϱ ŵŝŶ ă ƚĞŵƉĠƌĂƚƵƌĞ ĂŵďŝĂŶƚĞ ĞŶ ŵĠůĂŶŐĞĂŶƚ ŽĐĐĂƐŝŽŶŶĞůůĞŵĞŶƚ͘ ŶĨŝŶ͕ ƵŶĞ ĐĞŶƚƌŝĨƵŐĂƚŝŽŶ ĚĞ
ϭŵŝŶϯϬăϭϬϬϬϬŐĞƐƚƌĠĂůŝƐĠĞ͕ůĞƐƵƌŶĂŐĞĂŶƚĞƐƚƚƌĂŶƐĨĠƌĠĚĂŶƐƵŶŶŽƵǀĞĂƵƚƵďĞĞƚů͛ZEĞƐƚĂůŝƋƵŽƚĠ
ƉƵŝƐĚŽƐĠĂƵEĂŶŽĚƌŽƉĂǀĂŶƚĚ͛ġƚƌĞƐƚŽĐŬĠăͲϴϬΣ͘
Ϯ͘ϱ͘ ĠƚĞĐƚŝŽŶĚ͛ZEŵƉĂƌZdͲWZĞƚƋƵĂŶƚŝĨŝĐĂƚŝŽŶƉĂƌƋZdͲWZ

WƌŝŶĐŝƉĞ
>Ă WZ ;ƉŽůǇŵĞƌĂƐĞ ĐŚĂŝŶ ƌĞĂĐƚŝŽŶͿ ĞƐƚ ƵŶĞ ƌĠĂĐƚŝŽŶ ĚĞ ƉŽůǇŵĠƌŝƐĂƚŝŽŶ ĞŶ ĐŚĂŠŶĞ ƉĞƌŵĞƚƚĂŶƚ
Ě͛ĂŵƉůŝĨŝĞƌƵŶĞƐĠƋƵĞŶĐĞŶƵĐůĠŽƚŝĚŝƋƵĞƉƌĠĐŝƐĞăƉĂƌƚŝƌĚ͛ƵŶĞƐĠƋƵĞŶĐĞĚ͛EĚŽƵďůĞďƌŝŶ͘ů͛ĂŝĚĞ
Ě͛ƵŶƚŚĞƌŵŽĐǇĐůĞƵƌƋƵŝƉĞƌŵĞƚĚĞƌĠŐƵůĞƌĨŝŶĞŵĞŶƚĞƚƌĂƉŝĚĞŵĞŶƚůĂƚĞŵƉĠƌĂƚƵƌĞăů͛ŝŶƚĠƌŝĞƵƌĚ͛ƵŶĞ
ĞŶĐĞŝŶƚĞ͕ů͛EĞƐƚƚŽƵƚĚ͛ĂďŽƌĚĚĠŶĂƚƵƌĠăŚĂƵƚĞƚĞŵƉĠƌĂƚƵƌĞ͕ĚĞŵĂŶŝğƌĞăƌŽŵƉƌĞůĞƐůŝĂŝƐŽŶƐĚĞ
ĨĂŝďůĞ ĠŶĞƌŐŝĞ ƋƵŝ ŵĂŝŶƚŝĞŶŶĞŶƚ ůĞƐ ĚĞƵǆ ďƌŝŶƐ ĚĞ ůĂ ĚŽƵďůĞ ŚĠůŝĐĞ͘ ĞĐŝ ƉĞƌŵĞƚ ĂƵǆ ĂŵŽƌĐĞƐ
ĐŽŵƉůĠŵĞŶƚĂŝƌĞƐĚĞƐĞǆƚƌĠŵŝƚĠƐĚƵĨƌĂŐŵĞŶƚĚ͛ŝŶƚĠƌġƚĚĞƐ͛ŚǇďƌŝĚĞƌ͘>ĂƚĞŵƉĠƌĂƚƵƌĞăĐĞƚƚĞĠƚĂƉĞ
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϬϲ

ĞƐƚ ĨŽŶĐƚŝŽŶ ĚĞ ůĂ ůŽŶŐƵĞƵƌ Ğƚ ĚĞ ůĂ ĐŽŵƉŽƐŝƚŝŽŶ ĞŶ ďĂƐĞ ĚĞƐ ĂŵŽƌĐĞƐ͘ >Ă ƉŚĂƐĞ ƐƵŝǀĂŶƚĞ ĞƐƚ
ů͛ĠůŽŶŐĂƚŝŽŶ͕ĞŶĐŽƌĞĂƉƉĞůĠĞĞǆƚĞŶƐŝŽŶĚĞƐĂŵŽƌĐĞƐ͘ĞƐĚĞƌŶŝğƌĞƐƐĞƌǀĞŶƚĞŶĞĨĨĞƚĚĞƉŽŝŶƚĚĞĚĠƉĂƌƚ
ă ůĂƉŽůǇŵĠƌŝƐĂƚŝŽŶĚĞ ů͛EŐƌąĐĞă ů͛EƉŽůǇŵĠƌĂƐĞƋƵŝ ƐǇŶƚŚĠƚŝƐĞ ů͛EĚĞ ů͛ĞǆƚƌĠŵŝƚĠϱ͛ ǀĞƌƐ
ů͛ĞǆƚƌĠŵŝƚĠϯ͛͘>ĞƐŶƵĐůĠŽƚŝĚĞƐƐŽŶƚĂůŽƌƐĂũŽƵƚĠƐƐƵĐĐĞƐƐŝǀĞŵĞŶƚƐƵƌůĞƉƌŝŶĐŝƉĞĚĞůĂĐŽŵƉůĠŵĞŶƚĂƌŝƚĠ
ĚĞƐďĂƐĞƐͲdͬ'Ͳ͘>ĞƐƉŽůǇŵĠƌĂƐĞƐƵƚŝůŝƐĠĞƐƐŽŶƚĨŝĚğůĞƐĞƚĨŽŶĐƚŝŽŶŶĞŶƚŐĠŶĠƌĂůĞŵĞŶƚăϳϮΣ͘ůĂ
ĨŝŶĚĞĐĞƚƚĞĠƚĂƉĞ͕ƵŶĨƌĂŐŵĞŶƚĚ͛EĚ͛ŝŶƚĠƌġƚĚŽƵďůĞďƌŝŶĂĠƚĠĐŽƉŝĠƉŽƵƌĚŽŶŶĞƌĚĞƵǆĨƌĂŐŵĞŶƚƐ
Ě͛ŝŶƚĠƌġƚĚŽƵďůĞďƌŝŶ;&ŝŐƵƌĞϱϮͿ͘>͛ĞŶƐĞŵďůĞĚĞĐĞƐĠƚĂƉĞƐĨŽƌŵĞƵŶĐǇĐůĞĞƚůĂŵƵůƚŝƉůŝĐĂƚŝŽŶĚĞĐĞƐ
ĐǇĐůĞƐƉĞƌŵĞƚƵŶĞĂŵƉůŝĨŝĐĂƚŝŽŶĞǆƉŽŶĞŶƚŝĞůůĞĚĞů͛E;&ŝŐƵƌĞϱϮͿ͘>ĂǀŝƐƵĂůŝƐĂƚŝŽŶĚƵƉƌŽĚƵŝƚWZ
ĞƐƚƌĠĂůŝƐĠĞŐƌąĐĞăƵŶŐĞůĚ͛ĂŐĂƌŽƐĞ;ΑϮ͘ϭ͘Ϯ͘ϯƉϵϴͿĂĨŝŶĚĞƌĠǀĠůĞƌůĂƉƌĠƐĞŶĐĞĚ͛ƵŶĞďĂŶĚĞăůĂƚĂŝůůĞ
ĂƚƚĞŶĚƵĞƚĠŵŽŝŐŶĂŶƚĚĞůĂƉƌĠƐĞŶĐĞĚĞů͛ĂĐŝĚĞŶƵĐůĠŝƋƵĞĚ͛ŝŶƚĠƌġƚĚĂŶƐů͛ĠĐŚĂŶƚŝůůŽŶ͘

&ŝŐƵƌĞϱϮ͘^ĐŚĠŵĂĚƵƉƌŝŶĐŝƉĞĚĞƉŽůǇŵĠƌŝƐĂƚŝŽŶĞŶĐŚĂŠŶĞ;WZͿ
ĚĂƉƚĠĚĞŚƚƚƉƐ͗ͬͬǁǁǁ͘ŶĞď͘ĐŽŵͬƉƌŽĚƵĐƚƐͬƉĐƌͲƉŽůǇŵĞƌĂƐĞƐͲĂŶĚͲĂŵƉůŝĨŝĐĂƚŝŽŶͲƚĞĐŚŶŽůŽŐŝĞƐͬŵĂƐƚĞƌͲŵŝǆĞƐͬŵĂƐƚĞƌͲŵŝǆĞƐ

>ĂWZƋƵĂŶƚŝƚĂƚŝǀĞ;ƋWZͿĞƐƚƵŶĞƚĞĐŚŶŝƋƵĞƚƌğƐƐĞŶƐŝďůĞƋƵŝƉĞƌŵĞƚĚĞƐƵŝǀƌĞů͛ĂŵƉůŝĨŝĐĂƚŝŽŶĚ͛ƵŶ
ĨƌĂŐŵĞŶƚĚ͛ŝŶƚĠƌġƚĞŶƚĞŵƉƐƌĠĞůŐƌąĐĞăů͛ƵƚŝůŝƐĂƚŝŽŶĚĞŵĂƌƋƵĞƵƌƐĨůƵŽƌĞƐĐĞŶƚƐƚĞůƐƋƵĞĚĞƐƐŽŶĚĞƐ
ƐƉĠĐŝĨŝƋƵĞƐŽƵĚƵ^ǇďƌŐƌĞĞŶ͘ĞĚĞƌŶŝĞƌĠŵĞƚĚĞůĂĨůƵŽƌĞƐĐĞŶĐĞůŽƌƐƋƵ͛ŝůƐĞůŝĞăů͛EĚŽƵďůĞďƌŝŶ͘
ŝŶƐŝ͕ ůĂ ĨůƵŽƌĞƐĐĞŶĐĞ ĞƐƚŵĞƐƵƌĠĞ ă ĐŚĂƋƵĞ ĐǇĐůĞ Ğƚ ů͛ĂŵƉůŝĨŝĐĂƚŝŽŶ ĞƐƚ ƐƵŝǀŝĞ ĂƵ ĐŽƵƌƐ ĚƵ ƚĞŵƉƐ͘
>͛ĂƉƉĂƌŝƚŝŽŶĚƵƐŝŐŶĂůĞƐƚ ŝŶǀĞƌƐĞŵĞŶƚƉƌŽƉŽƌƚŝŽŶŶĞůůĞăƐĂĐŽŶĐĞŶƚƌĂƚŝŽŶƉƵŝƐƋƵĞƉůƵƐ ůĞ ĨƌĂŐŵĞŶƚ
Ě͛ŝŶƚĠƌġƚ ƐĞƌĂƉƌĠƐĞŶƚĞŶŐƌĂŶĚĞƋƵĂŶƚŝƚĠ͕ƉůƵƐ ŝů ƐĞƌĂĚĠƚĞĐƚĂďůĞ ƌĂƉŝĚĞŵĞŶƚ͘'ƌąĐĞăƵŶĞŐĂŵŵĞ
ĠƚĂůŽŶ Ğƚ ůĂ ƉƌĠƐĞŶĐĞ Ě͛ƵŶ ƐƚĂŶĚĂƌĚ ŝŶƚĞƌŶĞ͕ ůĂ ƋWZ ƉĞƌŵĞƚ ĚĞ ƋƵĂŶƚŝĨŝĞƌ ĚĞŵĂŶŝğƌĞ ƌĞůĂƚŝǀĞ ůĞ
ĨƌĂŐŵĞŶƚĚ͛ŝŶƚĠƌġƚ͘

>Ă ZdͲWZ ;ZĞǀĞƌƐĞ dƌĂŶƐĐƌŝƉƚŝŽŶ WZͿ Ğƚ ůĂ ƋZdͲWZ ;ƋƵĂŶƚŝƚĂƚŝǀĞ ZĞǀĞƌƐĞ dƌĂŶƐĐƌŝƉƚŝŽŶ WZͿ
ƉĞƌŵĞƚƚĞŶƚ ĚĞ ƌĠĂůŝƐĞƌ ƵŶĞ WZ ŽƵ ƵŶĞ ƋWZ ă ƉĂƌƚŝƌ Ě͛ZEŵ͘ >͛ĠƚĂƉĞ ĚĞ ƌĠƚƌŽƚƌĂŶƐĐƌŝƉƚŝŽŶ ƋƵŝ
ƉƌĠĐğĚĞ ĐŽŶƐŝƐƚĞ ă ŐĠŶĠƌĞƌ ůĞ ďƌŝŶ ĐŽŵƉůĠŵĞŶƚĂŝƌĞ ĚĞ ů͛ZEŵ ŐƌąĐĞ ă ƵŶĞ ƉŽůǇŵĠƌĂƐĞ ZE
ĚĠƉĞŶĚĂŶƚĞ͗ ůĂ ƚƌĂŶƐĐƌŝƉƚĂƐĞ ŝŶǀĞƌƐĞ͘ hŶ ĐŽŵƉůĞǆĞ ŚǇĚƌŝĚĞ ZEͲE ĞƐƚ ĂŝŶƐŝ ĐƌĠĠ͘ >Ă ZEĂƐĞ ,
ĚĠŐƌĂĚĞĞŶƐƵŝƚĞƐƉĠĐŝĨŝƋƵĞŵĞŶƚů͛ZEƉƌĠƐĞŶƚĚĂŶƐĐĞĐŽŵƉůĞǆĞƉŽƵƌĚŽŶŶĞƌŶĂŝƐƐĂŶĐĞăƵŶEĐ
ƐŝŵƉůĞďƌŝŶ͕ƋƵŝƉŽƵƌƌĂġƚƌĞĂŵƉůŝĨŝĠĂƉƌğƐŐĠŶĠƌĂƚŝŽŶĚƵďƌŝŶĐŽŵƉůĠŵĞŶƚĂŝƌĞ ůŽƌƐĚĞ ůĂƉƌĞŵŝğƌĞ
ĠƚĂƉĞĚĞWZ͘
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϬϳ

WƌŽƚŽĐŽůĞZd
ϭϬϬŶŐĚ͛ZEƐŽŶƚƌĠƚƌŽƚƌĂŶƐĐƌŝƚƐĞŶEĐăů͛ĂŝĚĞĚƵŬŝƚͨŝƐĐƌŝƉƚEƐǇŶƚŚĞƐŝƐŬŝƚͩ;ŝŽƌĂĚͿĞƚĚĞ
ů͛ĂƉƉĂƌĞŝůŵĂƐƚĞƌĐǇĐůĞƌ®;ƉƉĞŶĚŽƌĨͿ͘>ĂƌĠĂĐƚŝŽŶĂůŝĞƵĚĂŶƐƵŶǀŽůƵŵĞĨŝŶĂůĚĞϮϬђ>͕ăů͛ĂŝĚĞĚ͛ϭђ>ĚĞ
ƌĠƚƌŽƚƌĂŶƐĐƌŝƉƚĂƐĞĞƚϰђ>ĚĞƚĂŵƉŽŶĨŽƵƌŶŝƉĂƌůĞŬŝƚͨŝƐĐƌŝƉƚƌĞĂĐƚŝŽŶŵŝǆͩ͘>ĞƉƌŽŐƌĂŵŵĞƵƚŝůŝƐĠĞƐƚ
ůĞƐƵŝǀĂŶƚ͗ϱŵŝŶăϮϱΣ͕ϯϬŵŝŶăϰϮΣƉƵŝƐϱŵŝŶăϴϱΣƉĞƌŵĞƚƚĂŶƚĚĞĚĠŶĂƚƵƌĞƌů͛ĞŶǌǇŵĞ͘
WƌŽƚŽĐŽůĞWZ
>Ă WZ ĞƐƚ ƌĠĂůŝƐĠĞ ă ů͛ĂŝĚĞ ĚĞ ůĂ ƉŽůǇŵĠƌĂƐĞ 'ŽdĂƋ 'Ϯ ;WƌŽŵĞŐĂͿ Ğƚ ĚĞ ů͛ĂƉƉĂƌĞŝůŵĂƐƚĞƌĐǇĐůĞƌ®
;ƉƉĞŶĚŽƌĨͿ͘Ϯђ>ĚĞĐEƐŽŶƚĂũŽƵƚĠƐăƵŶŵŝǆĐŽŶƚĞŶĂŶƚƉŽƵƌƵŶĠĐŚĂŶƚŝůůŽŶ͗Ϭ͕Ϯϱђ>ĚĞ'ŽdĂƋ'Ϯ
;ϱhͬђ>Ϳ͕ϱђ>ĚĞƚĂŵƉŽŶϱyĨŽƵƌŶŝĂǀĞĐů͛ĞŶǌǇŵĞ͕Ϭ͕ϱђ>ĚĞĚEdWϭϬŵD͕Ϭ͕ϱђ>Ě͛ĂŵŽƌĐĞƐƐĞŶƐĞƚ
ĂŶƚŝͲƐĞŶƐϭϬђD;dĂďůĞĂƵϳͿƋƐƉϮϯђ>,ϮKƵůƚƌĂƉƵƌĞ;ZEƐĞĞƚEĂƐĞĨƌĞĞͿƉŽƵƌƵŶǀŽůƵŵĞĨŝŶĂůĚĞ
Ϯϱђ>͘>ĞƉƌŽŐƌĂŵŵĞĚĞWZƵƚŝůŝƐĠĞƐƚůĞƐƵŝǀĂŶƚ͗ϮŵŝŶăϵϱΣ͕΀ϯϬƐĞĐăϵϱΣ͕ϯϬƐĞĐăϱϱΣ͕ϯϬƐĞĐ
ăϳϮΣ΁ǆϯϱĐǇĐůĞƐ͕ƉƵŝƐϱŵŝŶăϳϮΣ͘ϭϬђ>ĚĞƉƌŽĚƵŝƚWZƐŽŶƚĚĠƉŽƐĠƐƐƵƌŐĞůĚ͛ĂŐĂƌŽƐĞϭ͕ϱй͘
WƌŽƚŽĐŽůĞƋWZ
>ĂƋWZĞƐƚƌĠĂůŝƐĠĞă ů͛ĂŝĚĞĚƵŬŝƚͨ<W^Ǉďƌ®&ĂƐƚƋWZŬŝƚͩ;<WŝŽƐǇƐƚĞŵƐͿĞƚĚĞ ů͛ĂƉƉĂƌĞŝů
^ƚĞƉKŶĞWůƵƐdD ;dŚĞƌŵŽĨŝƐŚĞƌͿ͘ >ĞƐ ĐE ƐŽŶƚ ƉƌĠĂůĂďůĞŵĞŶƚ ĚŝůƵĠƐ ĐŝŶƋ ĨŽŝƐ ĚĂŶƐ ĚĞ ů͛ĞĂƵ
ĐŽŵŵĞƌĐŝĂůĞ ;ƐƵƐƉĞŶƐŝŽŶŵĞĚŝƵŵ ŝŽŵĠƌŝĞƵǆ ƌĞĨϳϬϲϰϬͿ͘Ϯђ> ƐŽŶƚĞŶƐƵŝƚĞĂũŽƵƚĠƐ ĂƵŵĂƐƚĞƌŵŝǆ
ĐŽŶƚĞŶĂŶƚƉŽƵƌƵŶĠĐŚĂŶƚŝůůŽŶ͗ϭϬђ>ĚĞϮy<W^Ǉďƌ&ĂƐƚ͕Ϭ͕ϴђ>Ě͛ĂŵŽƌĐĞƐƐĞŶƐĞƚĂŶƚŝͲƐĞŶƐϭϬђD
;dĂďůĞĂƵϳͿ͕Ϭ͕ϰђ>ĚĞϱϬyZKyŚŝŐŚ͕ƋƐƉϭϴђ>,ϮKĐŽŵŵĞƌĐŝĂůĞƉŽƵƌƵŶǀŽůƵŵĞĨŝŶĂůĚĞϮϬђ>ƉĂƌ
ĞƐƐĂŝ͘>ĂƉƌĠƉĂƌĂƚŝŽŶĚĞů͛ĞǆƉĠƌŝĞŶĐĞƐĞĚĠƌŽƵůĞƐƵƌůĂŐůĂĐĞĂĨŝŶĚĞƉƌĠƐĞƌǀĞƌůĞƐĠĐŚĂŶƚŝůůŽŶƐĚĞƚŽƵƚĞ
ĚĠŐƌĂĚĂƚŝŽŶ͘>ĞƉƌŽŐƌĂŵŵĞƐƵŝǀŝĞƐƚůĞƐƵŝǀĂŶƚ͗ϵϱΣϯŵŝŶ͕΀ϵϱΣϭϱƐĞĐ͕ϲϬΣϭŵŝŶ΁ǆϰϬĐǇĐůĞƐ͘>ĞƐ
ĠĐŚĂŶƚŝůůŽŶƐƐŽŶƚĂŶĂůǇƐĠƐĞŶƚƌŝƉůŝĐĂƚĞƚůĞŐğŶĞĚĞƌĠĨĠƌĞŶĐĞĐŚŽŝƐŝĞƐƚZW>Ϯϳ͘>͛ĞĨĨŝĐĂĐŝƚĠĚĞƐĂŵŽƌĐĞƐ͕
ǀĠƌŝĨŝĠĞŐƌąĐĞăƵŶĞŐĂŵŵĞĠƚĂůŽŶ͕ĞƐƚǀŽŝƐŝŶĞĚĞϮ͘

^ĠƋƵĞŶĐĞƐĚĞƐĂŵŽƌĐĞƐ
EŽŵĚƵŐğŶĞƌĞĐŚĞƌĐŚĠ ŵŽƌĐĞƐĞŶƐ;ϱ͛Ͳхϯ͛Ϳ ŵŽƌĐĞĂŶƚŝͲƐĞŶƐ;ϱ͛Ͳхϯ͛Ϳ
&dZ 'd'''d'''d''dd 'd'ddd'd
'&W d''d'''''''' d''''d'd
'&WͲ&dZ '''''dd' ''d'dd'dddddd
ZW>Ϯϳ d'''d'd dd''ddddd''

dĂďůĞĂƵϳ͘^ĠƋƵĞŶĐĞƐĚĞƐĂŵŽƌĐĞƐƵƚŝůŝƐĠĞƐƉŽƵƌůĞƐĞǆƉĠƌŝĞŶĐĞƐĚĞWZĞƚƋZdͲWZ
ZĞŵĂƌƋƵĞ͗ůĞƐĂŵŽƌĐĞƐƵƚŝůŝƐĠĞƐƉŽƵƌůĂĚĠƚĞĐƚŝŽŶĚĞůĂƐĠƋƵĞŶĐĞĐŽĚĂŶƚůĂƉƌŽƚĠŝŶĞĚĞĨƵƐŝŽŶ'&WͲ
&dZ ƐŽŶƚ ă ĐŚĞǀĂů ĞŶƚƌĞ ůĂ ƐĠƋƵĞŶĐĞĐŽĚĂŶƚ ůĂƉƌŽƚĠŝŶĞ'&WĞƚ ĐĞůůĞ ĐŽĚĂŶƚ ůĂƉƌŽƚĠŝŶĞ&dZ͕ĚĞ
ŵĂŶŝğƌĞăĚŝƐƚŝŶŐƵĞƌůĞƚƌĂŶƐŐğŶĞĚĞůĂƐĠƋƵĞŶĐĞĐŽĚĂŶƚůĂƉƌŽƚĠŝŶĞ&dZĞŶĚŽŐğŶĞ͘

ϯ͘ WƌŽĚƵĐƚŝŽŶĞƚƉƵƌŝĨŝĐĂƚŝŽŶĚĞƐs

ϯ͘ϭ͘ ^ĂŶƐƐƚŝŵƵůĂƚŝŽŶ

>ĞƐsƐŽŶƚŶĂƚƵƌĞůůĞŵĞŶƚůŝďĠƌĠĞƐƉĂƌůĞƐĐĞůůƵůĞƐĞƚƐĞƌĞƚƌŽƵǀĞŶƚĚŽŶĐĚĂŶƐůĞƐƵƌŶĂŐĞĂŶƚĚĞĐƵůƚƵƌĞ͘
>ĞƐĐĞůůƵůĞƐƐŽŶƚĐƵůƚŝǀĠĞƐũƵƐƋƵ͛ăϴϬͲϵϬйĚĞĐŽŶĨůƵĞŶĐĞĚĂŶƐĚĞƐĨůĂĐŽŶƐdϭϱϬ͕ƐŽŝƚ ů͛ĠƋƵŝǀĂůĞŶƚĚĞ
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϬϴ

ϱ͘ϭϬϳĐĞůůƵůĞƐͬĨůĂĐŽŶ͘ dƌŽŝƐ ůĂǀĂŐĞƐ ĚĞƐ ĐĞůůƵůĞƐ ƐŽŶƚ ĞŶƐƵŝƚĞ ĞĨĨĞĐƚƵĠƐ ă ů͛ĂŝĚĞ ĚĞ W^ ĂǀĂŶƚ ĚĞ ůĞƐ
ŵĞƚƚƌĞĞŶƉƌĠƐĞŶĐĞĚĞŵŝůŝĞƵƵůƚƌĂĐĞŶƚƌŝĨƵŐĠăϭϬϬϬϬϬŐĚƵƌĂŶƚϭϲŚ͘ĞƚƌĂŝƚĞŵĞŶƚĚƵŵŝůŝĞƵƉĞƌŵĞƚ
Ě͛ĠůŝŵŝŶĞƌůĞƐǀĠƐŝĐƵůĞƐƉƌĠƐĞŶƚĞƐĚĂŶƐůĞƐĠƌƵŵ͘>ĞƐƵƌŶĂŐĞĂŶƚĚĞĐƵůƚƵƌĞĞƐƚĞŶƐƵŝƚĞĐŽůůĞĐƚĠĚƵƌĂŶƚ
ϳϮŚĞŶĐŚĂŶŐĞĂŶƚůĞŵŝůŝĞƵƚŽƵƚĞƐůĞƐϮϰŚ͘
>ĞƐ s ƐŽŶƚ ĞŶƐƵŝƚĞ ƉƵƌŝĨŝĠĞƐ ă ů͛ĂŝĚĞ Ě͛ƵŶĞ ƐĠƌŝĞ ĚĞ ĐĞŶƚƌŝĨƵŐĂƚŝŽŶƐ Ğƚ Ě͛ƵůƚƌĂĐĞŶƚƌŝĨƵŐĂƚŝŽŶƐ͘ hŶĞ
ƉƌĞŵŝğƌĞ ĐĞŶƚƌŝĨƵŐĂƚŝŽŶ ĚƵ ƐƵƌŶĂŐĞĂŶƚ ĚĞ ĐƵůƚƵƌĞ ϱ ŵŝŶ ă ϮϬϬ Ő ƉĞƌŵĞƚ Ě͛ĠůŝŵŝŶĞƌ ůĞƐ ĐĞůůƵůĞƐ
ĚĠƚĂĐŚĠĞƐ ĚƵ ƚĂƉŝƐ ĐĞůůƵůĂŝƌĞ͘ >Ğ ƐƵƌŶĂŐĞĂŶƚ ĚĞ ĐĞƚƚĞ ƉƌĞŵŝğƌĞ ĠƚĂƉĞ ĞƐƚ ĞŶƐƵŝƚĞ ĐĞŶƚƌŝĨƵŐĠ ϱŵŝŶ
ăϭϯϬϬϬŐĂĨŝŶĚ͛ĠůŝŵŝŶĞƌ ůĞƐĚĠďƌŝƐ ĐĞůůƵůĂŝƌĞƐ͘>ĞŶŽƵǀĞĂƵƐƵƌŶĂŐĞĂŶƚĞƐƚĂůŽƌƐƵůƚƌĂĐĞŶƚƌŝĨƵŐĠϮŚ
ăϯϬϬϬϬŐ ƉŽƵƌ ƐĠĚŝŵĞŶƚĞƌ ůĞƐ ŵŝĐƌŽǀĠƐŝĐƵůĞƐ ;DsͿ͕ ƉƵŝƐ ϮŚ ă ϭϬϬϬϬϬŐ ƉŽƵƌ ƐĠĚŝŵĞŶƚĞƌ ůĞƐ
ĞǆŽƐŽŵĞƐ;ǆŽͿ͘ϮϬϬђ>ĚĞW^ƐŽŶƚĂũŽƵƚĠƐĂƵǆĐƵůŽƚƐ͘>ĞƐsƐŽŶƚƌĞŵŝƐĞƐĞŶƐƵƐƉĞŶƐŝŽŶƵŶĞŶƵŝƚă
нϰΣĞƚƵƚŝůŝƐĠƐĚĂŶƐůĞƐϭϬũŽƵƌƐƋƵŝƐƵŝǀĞŶƚůĂƉƌŽĚƵĐƚŝŽŶ͘

ϯ͘Ϯ͘ ǀĞĐƐƚŝŵƵůĂƚŝŽŶƉĂƌů͛ŝŽŶŽƉŚŽƌĞĚƵĐĂůĐŝƵŵϮϯϭϴϳ

WƌŝŶĐŝƉĞ
>͛ŝŽŶŽƉŚŽƌĞ ĚƵ ĐĂůĐŝƵŵ ĞƐƚ ƵŶĞ ŵŽůĠĐƵůĞ ůŝƉŽƐŽůƵďůĞ͕ ƋƵŝ ƚƌĂŶƐƉŽƌƚĞ ĚĞƐ ŝŽŶƐ ĂϮн ă ƚƌĂǀĞƌƐ ůĂ
ŵĞŵďƌĂŶĞ͘/ůĞƐƚĐŽŶŶƵƉŽƵƌƐƚŝŵƵůĞƌůĂƉƌŽĚƵĐƚŝŽŶĚĞŵŝĐƌŽǀĠƐŝĐƵůĞƐ;Αϯ͘Ϯ͘Ϯ͘ϭƉϳϭͿ͘
WƌŽƚŽĐŽůĞ
>ĞƐĐĞůůƵůĞƐƐŽŶƚĞŶƐĞŵĞŶĐĠĞƐĞŶĨůĂĐŽŶƐdϮϱĞƚƐŽŶƚĐƵůƚŝǀĠĞƐũƵƐƋƵ͛ăĐŽŶĨůƵĞŶĐĞ͘ůůĞƐƐŽŶƚĞŶƐƵŝƚĞ
ŝŶĐƵďĠĞƐϭͬϮŚăϯϳΣĚĂŶƐƵŶŵŝůŝĞƵĂĚĚŝƚŝŽŶŶĠĚ͛ŝŽŶŽƉŚŽƌĞĚƵĐĂůĐŝƵŵϮϯϭϴϳ;^ŝŐŵĂͿăĚŝĨĨĠƌĞŶƚĞƐ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ͗Ϭ͕Ϯ͕ϱ͕ϱĞƚϭϬђD͘>ĞƐƵƌŶĂŐĞĂŶƚĚĞĐƵůƚƵƌĞĞƐƚĐŽůůĞĐƚĠĞƚƉƵƌŝĨŝĠƐĞůŽŶůĞƉƌŽƚŽĐŽůĞ
ƉƌĠĐĠĚĞŵŵĞŶƚĚĠƚĂŝůůĠ;§ϯ͘ϭƉϭϬϳͿ͘

ϰ͘ ĂƌĂĐƚĠƌŝƐĂƚŝŽŶĚĞƐs

ϰ͘ϭ͘ ĠƚĞƌŵŝŶĂƚŝŽŶĚĞůĂƚĂŝůůĞĚĞƐsƉĂƌĚŝĨĨƵƐŝŽŶĚǇŶĂŵŝƋƵĞĚĞůĂůƵŵŝğƌĞ;>^Ϳ

WƌŝŶĐŝƉĞ
>Ă ĚŝĨĨƵƐŝŽŶ ĚǇŶĂŵŝƋƵĞ ĚĞ ůĂ ůƵŵŝğƌĞ ;>^ ͗ǇŶĂŵŝĐ >ŝŐŚƚ ^ĐĂƚƚĞƌŝŶŐͿ ƌĞƉŽƐĞ ƐƵƌ ůĞŵŽƵǀĞŵĞŶƚ
ďƌŽǁŶŝĞŶĚĞƐƉĂƌƚŝĐƵůĞƐ͘ĂŶƐƵŶŵŝůŝĞƵăǀŝƐĐŽƐŝƚĠĠŐĂůĞ͕ůĞƐƉůƵƐƉĞƚŝƚĞƐƉĂƌƚŝĐƵůĞƐƐĞĚĠƉůĂĐĞŶƚƉůƵƐ
ǀŝƚĞ ƋƵĞ ůĞƐ ŐƌŽƐƐĞƐ ƉĂƌƚŝĐƵůĞƐ ;&ŝŐƵƌĞ ϱϯͿ͘ >Ğ ĚĠƉůĂĐĞŵĞŶƚ ĚĞƐ ƉĂƌƚŝĐƵůĞƐ ĞƐƚ ĐĂƌĂĐƚĠƌŝƐĠ ƉĂƌ ůĞ
ĐŽĞĨĨŝĐŝĞŶƚ ĚĞ ĚŝĨĨƵƐŝŽŶ ĚĞ ƚƌĂŶƐůĂƚŝŽŶ ;dͿ͘ ͛ĂƉƌğƐ ůĂ ůŽŝ ĚĞ ^ƚŽŬĞƐͲŝŶƐƚĞŝŶ͕ ĐĞ ĐŽĞĨĨŝĐŝĞŶƚ ĞƐƚ
ƉƌŽƉŽƌƚŝŽŶŶĞůĂƵĚŝĂŵğƚƌĞŚǇĚƌŽĚǇŶĂŵŝƋƵĞĚĞůĂƉĂƌƚŝĐƵůĞĚŚ;&ŝŐƵƌĞϱϰͿ͘

DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϬϵ

&ŝŐƵƌĞϱϯ͘^ĐŚĠŵĂŝůůƵƐƚƌĂŶƚů͛ĠƚƵĚĞĚĞƐǀĠƐŝĐƵůĞƐăů͛ĂŝĚĞĚĞůĞƵƌŵŽƵǀĞŵĞŶƚďƌŽǁŶŝĞŶ
;ĂĚĂƉƚĠĚĞtŝŬŝŵĞĚŝĂ͘ŽƌŐͿ


&ŝŐƵƌĞϱϰ͘>ŽŝĚĞ^ƚŽŬĞƐͲŝŶƐƚĞŝŶƉĞƌŵĞƚƚĂŶƚĚĞĐĂůĐƵůĞƌůĞĚŝĂŵğƚƌĞĚĞƐǀĠƐŝĐƵůĞƐƉĂƌ>^

>͛ŝŶƚĞŶƐŝƚĠĚĞůĂůƵŵŝğƌĞĂǇĂŶƚƚƌĂǀĞƌƐĠů͛ĠĐŚĂŶƚŝůůŽŶĞƐƚƐƵŝǀŝĞĂƵĐŽƵƌƐĚƵƚĞŵƉƐăĂŶŐůĞĨŝǆĞăů͛ĂŝĚĞ
Ě͛ƵŶƐƉĞĐƚƌŽƉŚŽƚŽŵğƚƌĞ;ϲϱϴŶŵͿ͘hŶĞĨŽŶĐƚŝŽŶĚ͛ĂƵƚŽĐŽƌƌĠůĂƚŝŽŶƉĞƌŵĞƚĚĞƐƵŝǀƌĞůĞĚĠƉůĂĐĞŵĞŶƚ
ĚĞƐƉĂƌƚŝĐƵůĞƐĞƚĂŝŶƐŝĚĞĚĠĨŝŶŝƌůĞƵƌƚĂŝůůĞ͘
WƌŽƚŽĐŽůĞ
ϮϬϬђ>Ě͛sƉƌĠĂůĂďůĞŵĞŶƚĚŝůƵĠĞƐϮϱĨŽŝƐĚĂŶƐĚƵW^ƐŽŶƚĂŶĂůǇƐĠĞƐƉĂƌ>^ϭŵŝŶăϭϱΣăů͛ĂŝĚĞĚĞ
ů͛ĂŶĂůǇƐĞƵƌsĂƐĐŽ;&ŝŐƵƌĞϱϱͿĞƚĚƵůŽŐŝĐŝĞůEĂŶŽY;ŽƌĚŽƵĂŶdĞĐŚŶŽůŽŐŝĞƐͿ͘



&ŝŐƵƌĞϱϱ͘^ĐŚĠŵĂƌĞƉƌĠƐĞŶƚĂŶƚůĂƚĞĐŚŶŝƋƵĞĚ͛ĂĐƋƵŝƐŝƚŝŽŶĚĞĚŽŶŶĠĞƐƉĂƌ>^
ĚĂƉƚĠĚƵŵĂŶƵĞůƵƚŝůŝƐĂƚĞƵƌŽƌĚŽƵĂŶ


DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϭϬ

ϰ͘Ϯ͘ ƐƚŝŵĂƚŝŽŶĚĞůĂĐŽŶĐĞŶƚƌĂƚŝŽŶĚĞƐsăů͛ĂŝĚĞĚƵEĂŶŽ^ŝŐŚƚΞ

WƌŝŶĐŝƉĞ
>ĞEĂŶŽ^ŝŐŚƚƌĞƉŽƐĞƐƵƌůĞŵġŵĞƉƌŝŶĐŝƉĞĨŽŶĚĂŵĞŶƚĂůƋƵĞůĞ>^͗ůĞƐƵŝǀŝŝŶĚŝǀŝĚƵĞůĚĞƉĂƌƚŝĐƵůĞƐă
ů͛ĂŝĚĞ ĚĞ ůĞƵƌ ŵŽƵǀĞŵĞŶƚ ďƌŽǁŶŝĞŶ ;Ed EĂŶŽƉĂƌƚŝĐůĞ dƌĂĐŬŝŶŐ ŶĂůǇƐŝƐͿ͘ >͛ĂŵĠůŝŽƌĂƚŝŽŶ ĚƵ
EĂŶŽ^ŝŐŚƚ ĐŽŶƐŝƐƚĞ ă ƉŽƵǀŽŝƌ ǀŝƐƵĂůŝƐĞƌ ĐĞ ŵŽƵǀĞŵĞŶƚ ďƌŽǁŶŝĞŶ ŐƌąĐĞ ă ƵŶ ƉƌŝƐŵĞ ŽƉƚŝƋƵĞ ƋƵŝ
ƌĠĨƌĂĐƚĞůĞĨĂŝƐĐĞĂƵůĂƐĞƌĚĞŵĂŶŝğƌĞƋƵĂƐŝŵĞŶƚƉĂƌĂůůğůĞăů͛ĠĐŚĂŶƚŝůůŽŶ;&ŝŐƵƌĞϱϲͿ͘ŝŶƐŝ͕ůĞƐƉĂƌƚŝĐƵůĞƐ
ƉƌĠƐĞŶƚĞƐ ƐƵƌ ůĂ ƚƌĂũĞĐƚŽŝƌĞ ĚƵ ĨĂŝƐĐĞĂƵ ůĂƐĞƌ ĚŝĨĨƵƐĞŶƚ ůĂ ůƵŵŝğƌĞ ƋƵŝ ĞƐƚ ĞŶƌĞŐŝƐƚƌĠĞ ă ů͛ĂŝĚĞ Ě͛ƵŶ
ŵŝĐƌŽƐĐŽƉĞŽƉƚŝƋƵĞǆϮϬĠƋƵŝƉĠĚ͛ƵŶĞĐĂŵĠƌĂ͘



&ŝŐƵƌĞϱϲ͘WƌŝŶĐŝƉĞĚƵEĂŶŽƐŝŐŚƚ
ĂͿ^ĐŚĠŵĂĚĞůĂĐŚĂŵďƌĞĚĞŵĞƐƵƌĞďͿ/ŵĂŐĞĚ͛ƵŶĞƐŽůƵƚŝŽŶĚĞƉĂƌƚŝĐƵůĞƐ
ĐͿdƌĂũĞƚƐƵŝǀŝƉĂƌƵŶĞƉĂƌƚŝĐƵůĞ͘ĚĂƉƚĠĚĞ;^ŚĂŶŐĂŶĚ'ĂŽ͕ϮϬϭϰͿ

WƌŽƚŽĐŽůĞ
>͛ĂƉƉĂƌĞŝů ƵƚŝůŝƐĠ ĞƐƚ ůĞ EĂŶŽƐŝŐŚƚ >DϭϬ ;ůĂƐĞƌ ϰϬϱ ŶŵͿ͕ ĠƋƵŝƉĠ Ě͛ƵŶĞ ĐĂŵĠƌĂ ĐDK^Ğƚ ĚƵ ůŽŐŝĐŝĞů
EĂŶŽƐŝŐŚƚEdϮ͘ϯ͘
>ĂƉƌĞŵŝğƌĞĠƚĂƉĞĐŽŶƐŝƐƚĞăŶĞƚƚŽǇĞƌĞƚƐĠĐŚĞƌŵŝŶƵƚŝĞƵƐĞŵĞŶƚůĂĐŚĂŵďƌĞĚĞŵĞƐƵƌĞ͘ů͛ĂŝĚĞĚ͛ƵŶĞ
ƐĞƌŝŶŐƵĞ͕ů͛ĠĐŚĂŶƚŝůůŽŶĞƐƚŝŶƚƌŽĚƵŝƚĚĂŶƐůĂĐŚĂŵďƌĞ͕ůĂƋƵĞůůĞĞƐƚĞŶƐƵŝƚĞƉůĂĐĠĞƐŽƵƐůĞŵŝĐƌŽƐĐŽƉĞ͘
>Ă ǌŽŶĞ ĚĞ ŵĞƐƵƌĞ͕ ĐŽƌƌĞƐƉŽŶĚĂŶƚ ă ůĂ ƉůƵƐ ƉƌŽĐŚĞ ĚƵ ůĂƐĞƌ͕ ĞƐƚ ƉŽƐŝƚŝŽŶŶĠĞ ƐŽƵƐ ů͛ŽďũĞĐƚŝĨ͘ >Ğ
ƉĂƌĂŵğƚƌĞͨŐĂŝŶͩĞƐƚăƐĂǀĂůĞƵƌŵĂǆŝŵĂůĞ͕ů͛ĂĐƋƵŝƐŝƚŝŽŶĚĞůĂǀŝĚĠŽƐĞĨĂŝƚĚƵƌĂŶƚϲϬƐĞĐŽŶĚĞƐ͕ĞŶ
ƉƌĞŶĂŶƚƐŽŝŶĚĞŶĞƉĂƐƉƌŽǀŽƋƵĞƌĚĞǀŝďƌĂƚŝŽŶƐ͘
ĞƵǆƉĂƌĂŵğƚƌĞƐƐŽŶƚăŽƉƚŝŵŝƐĞƌ͗ϭͿůĂĚŝůƵƚŝŽŶĚĞů͛ĠĐŚĂŶƚŝůůŽŶĚĞŵĂŶŝğƌĞăġƚƌĞĚĂŶƐƵŶĞĨĞŶġƚƌĞ
ĚĞůĞĐƚƵƌĞĚĞϭϬϴăϭϬϵƉĂƌƚŝĐƵůĞƐͬŵ>͘ŶĞĨĨĞƚ͕ƵŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƚƌŽƉĠůĞǀĠĞŽƵăů͛ŝŶǀĞƌƐĞƚƌŽƉĨĂŝďůĞ
ŶĞ ƉĞƌŵĞƚ ƉĂƐ ƵŶĞŵĞƐƵƌĞ ƐƚĂƚŝƐƚŝƋƵĞŵĞŶƚ ĐŽƌƌĞĐƚĞ ĚĞ ů͛ĠĐŚĂŶƚŝůůŽŶ͘ ϮͿ >Ğ ƐĞƵŝů ĚĞ ƉŽƐŝƚŝǀŝƚĠ͕ ƋƵŝ
ƉĞƌŵĞƚăůĂŵĂĐŚŝŶĞĚĞĚŝƐƚŝŶŐƵĞƌůĞƐŝŐŶĂůĚƵďƌƵŝƚĚĞĨŽŶĚ͘>ĞƐŵŝĐƌŽǀĠƐŝĐƵůĞƐĠƚĂŶƚƉůƵƐŐƌŽƐƐĞƐƋƵĞ
ůĞƐ ĞǆŽƐŽŵĞƐ͕ ĞůůĞƐ ĚŝĨĨƵƐĞŶƚ ĚĂǀĂŶƚĂŐĞ ůĂ ůƵŵŝğƌĞ͕ ĐƌĠĂŶƚ ĚĞƐ ŚĂůŽƚƐ ƋƵŝ ƉĞƵǀĞŶƚ ġƚƌĞ ĐŽŶƐŝĚĠƌĠƐ
ĐŽŵŵĞĚĞƐƐŝŐŶĂƵǆƐŝůĞƐĞƵŝůĚĞƉŽƐŝƚŝǀŝƚĠĞƐƚƚƌŽƉĨĂŝďůĞ͘:͛ĂŝĚŽŶĐĨŝǆĠůĞƐƐĞƵŝůƐĚĞƉŽƐŝƚŝǀŝƚĠăϲƉŽƵƌ
ůĞƐǆŽĞƚăϭϮƉŽƵƌůĞƐDs͘ŚĂƋƵĞĠĐŚĂŶƚŝůůŽŶĞƐƚĂŶĂůǇƐĠƐŝǆĨŽŝƐ͘
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϭϭ

ϱ͘ ƚƵĚĞĚƵŵĠĐĂŶŝƐŵĞĚĞƚƌĂŶƐĨĞƌƚ

ϱ͘ϭ͘ /ŶŚŝďŝƚĞƵƌƐŵĠƚĂďŽůŝƋƵĞƐ

>ĞŵĠĐĂŶŝƐŵĞĚĞƚƌĂŶƐĨĞƌƚĞƐƚĠƚƵĚŝĠăů͛ĂŝĚĞĚĞĚƌŽŐƵĞƐŝŶŚŝďĂŶƚĚŝĨĨĠƌĞŶƚƐƉƌŽĐĞƐƐƵƐĐĞůůƵůĂŝƌĞƐ͘>ĞƵƌƐ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐĂŝŶƐŝƋƵĞ ůĞƵƌƐ ŝŵƉĂĐƚƐƐƵƌ ůĂĐĞůůƵůĞƐŽŶƚƌĠƉĞƌƚŽƌŝĠƐĚĂŶƐ ůĞdĂďůĞĂƵϴ͘>ĞƐĐĞůůƵůĞƐ
ƐŽŶƚĐƵůƚŝǀĠĞƐĞŶŵŝĐƌŽƉůĂƋƵĞăϵϲƉƵŝƚƐ ũƵƐƋƵ͛ăϳϬͲϴϬйĚĞĐŽŶĨůƵĞŶĐĞƉƵŝƐŵŝƐĞƐĞŶƉƌĠƐĞŶĐĞĚĞ
ĐŚĂĐƵŶĞ ĚĞƐ ĚƌŽŐƵĞƐ ĚƵƌĂŶƚ ϭŚ ă ϯϳΣ͘ >ĞƐ s ƐŽŶƚ ĞŶƐƵŝƚĞ ĂũŽƵƚĠĞƐ ĚƵƌĂŶƚ ϲŚ ă ƵŶĞ ĚŽƐĞ ĚĞ
ϰ͘ϭϬϰsͬĐĞůůƵůĞ͘ůĂĨŝŶĚƵƚĞŵƉƐĚ͛ŝŶĐƵďĂƚŝŽŶ͕ůĞƐĐĞůůƵůĞƐƐŽŶƚƌŝŶĐĠĞƐĂƵW^͕ƉƵŝƐĚĠĐŽůůĠĞƐăů͛ĂŝĚĞ
ĚĞ ůĂ ƚƌǇƉƐŝŶĞ ;'ŝďĐŽďǇ>ŝĨĞdĞĐŚŶŽůŽŐŝĞƐͿĞƚ ĨŝǆĠĞƐĂƵƉĂƌĂĨŽƌŵĂůĚĠŚǇĚĞϭйƵŶĞŶƵŝƚăнϰΣ͘ >ĞƐ
ĐĞůůƵůĞƐƐŽŶƚĞŶƐƵŝƚĞĂŶĂůǇƐĠĞƐƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ;ΑϳƉϭϭϮͿ͘

EKDKDW>d d/KE ΀΁& ^K>sEd
 ŵŝůŽƌŝĚĞ /ŶŚŝďĞ ůĞƚƌĂŶƐƉŽƌƚĚ͛ŝŽŶƐǀŝĂEĂ͕
ů͛ĠĐŚĂŶŐĞƵƌ,нEĂн͕ĞƚůĂŵĂĐƌŽƉŝŶŽĐǇƚŽƐĞ
ϭŵD ,ϮK
&ϭ ĂĨŝůŽŵǇĐŝŶĞϭ /ŶŚŝďĞů͛dWĂƐĞǀĂĐƵŽůĂŝƌĞ;ĞŶĚŽƐŽŵĞ͕
ůǇƐŽƐŽŵĞͿ͕ĞƚůĂĨƵƐŝŽŶĚĞƐĂƵƚŽƉŚĂŐŽƐŽŵĞƐ
ĂǀĞĐůĞƐůǇƐŽƐŽŵĞƐ
ϭϬϬŶD D^K
,Y ŚůŽƌŽƋƵŝŶĞ /ŶŚŝďĞůĂůŝƉĂƐĞůǇƐŽƐŽŵĂůĞĞƚƉƌĠǀŝĞŶƚůĂ
ĨƵƐŝŽŶĞŶĚŽƐŽŵĞͬůǇƐŽƐŽŵĞĞƚ
ƉŚĂŐŽƐŽŵĞͬůǇƐŽƐŽŵĞ
ϰϬђŐͬŵ> ,ϮK
,WZ ŚůŽƌƉƌŽŵĂǌŝŶĞ /ŶŚŝďĞůĂůŝƉĂƐĞůǇƐŽƐŽŵĂůĞĞƚů͛ĞŶĚŽĐǇƚŽƐĞ
ĐůĂƚŚƌŝŶĞͲĚĠƉĞŶĚĂŶƚĞ
ϱϬђŵ ,ϮK
zd ǇƚŽĐŚĂůĂƐŝŶĞ ůŽƋƵĞůĂƉŽůǇŵĠƌŝƐĂƚŝŽŶĚĞů͛ĂĐƚŝŶĞ͕Ğƚ
ů͛ĞŶĚŽĐǇƚŽƐĞĐůĂƚŚƌŝŶĞͲĚĠƉĞŶĚĂŶƚĞ
ϭђD D^K
&/> &ŝůŝƉŝŶĞ /ŶŚŝďĞů͛ĞŶĚŽĐǇƚŽƐĞĐĂǀĠŽůŝŶĞͲĚĞƉ ϭђŐͬŵ> D^K
'E 'ĠŶŝƐƚĠŝŶĞ /ŶŚŝďĞů͛ĞŶĚŽĐǇƚŽƐĞĐĂǀĠŽůŝŶĞͲĚĞƉ ϭϬϬђD D^K

dĂďůĞĂƵϴ͘ŽŶĐĞŶƚƌĂƚŝŽŶƐĞƚŝŵƉĂĐƚƐĚĞƐŝŶŚŝďŝƚĞƵƌƐŵĠƚĂďŽůŝƋƵĞƐƵƚŝůŝƐĠƐƉŽƵƌĠƚƵĚŝĞƌůĞŵĠĐĂŶŝƐŵĞĚĞƚƌĂŶƐĨĞƌƚĚĞƐs

ϱ͘Ϯ͘ ĨĨĞƚĚĞůĂƚĞŵƉĠƌĂƚƵƌĞ

>͛ĞĨĨĞƚĚĞůĂƚĞŵƉĠƌĂƚƵƌĞƐƵƌů͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐsĂĠƚĠĠƚƵĚŝĠƐƵƌůĞƐϱϰϵĞƚůĞƐ&ϭϱ͘>ĞƐĐĞůůƵůĞƐ
ƐŽŶƚ ĞŶƐĞŵĞŶĐĠĞƐ ĞŶ ŵŝĐƌŽƉůĂƋƵĞ ă ϵϲ ƉƵŝƚƐ ƉƵŝƐ ŝŶĐƵďĠĞƐ ϮŚ ĂǀĞĐ ůĞƐ s ă ƵŶĞ ĚŽƐĞ ĚĞ
ϰ͘ϭϬϰsͬĐĞůůƵůĞĞƚĐĞăĚŝĨĨĠƌĞŶƚĞƐƚĞŵƉĠƌĂƚƵƌĞƐ͗ϰΣ͕ϮϮΣŽƵϯϳΣ͘ůůĞƐƐŽŶƚĞŶƐƵŝƚĞůĂǀĠĞƐĂƵW^
ƉƵŝƐĚĠĐŽůůĠĞƐăů͛ĂŝĚĞĚĞůĂƚƌǇƉƐŝŶĞĞƚĨŝǆĠĞƐƵŶĞŶƵŝƚĚĂŶƐĚƵƉĂƌĂĨŽƌŵĂůĚĠŚǇĚĞϭй;W^ͿĂǀĂŶƚĚ͛ġƚƌĞ
ĂŶĂůǇƐĠĞƐƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ͘

DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϭϮ

ϲ͘ dƌĂŶƐĨĞƌƚĚĞ&dZĚ͛ƵŶƚǇƉĞĐĞůůƵůĂŝƌĞăƵŶĂƵƚƌĞ͗ĐĂƐĚĞƐ
ŶĞƵƚƌŽƉŚŝůĞƐ

ĨŝŶĚ͛ĠƚƵĚŝĞƌ ůĞ ƚƌĂŶƐĨĞƌƚƉŽƚĞŶƚŝĞůĚĞ&dZĚ͛ƵŶĞĐĞůůƵůĞĠƉŝƚŚĠůŝĂůĞƉƵůŵŽŶĂŝƌĞăƵŶŶĞƵƚƌŽƉŚŝůĞ͕
ŶŽƵƐĂǀŽŶƐƌĠĂůŝƐĠƵŶĞĞǆƉĠƌŝĞŶĐĞƉƌĠůŝŵŝŶĂŝƌĞĚĞĐŽͲĐƵůƚƵƌĞ͘ĂŶƐůĞďƵƚĚ͛ŝĚĞŶƚŝĨŝĞƌĂƉŽƐƚĞƌŝŽƌŝĐĞƐ
ĚĞƵǆƚǇƉĞƐĐĞůůƵůĂŝƌĞƐ͕ŶŽƵƐĂǀŽŶƐƵƚŝůŝƐĠůĞƐϱϰϵƚƌĂŶƐĚƵŝƚĞƐƉĂƌů͛ĚϱͲ'&WͲ&dZ;§ϭ͘ϭ͘Ϯ͘ϮƉϵϯͿƋƵŝ
ƌĞŶĚ ůĞƐ ĐĞůůƵůĞƐ ĠƉŝƚŚĠůŝĂůĞƐ ĨůƵŽƌĞƐĐĞŶƚĞƐ ǀĞƌƚĞƐ͕ ĞƚŶŽƵƐĂǀŽŶƐŵĂƌƋƵĠ ůĞƐŶĞƵƚƌŽƉŚŝůĞƐ ;,>ϲϬͿ ă
ů͛ĂŝĚĞĚ͛ƵŶĐŽůŽƌĂŶƚǀŝŽůĞƚ;sŝŽůĞƚĐĞůůWƌŽůŝĨĞƌĂƚŝŽŶǇĞϰϱϬ,ŽƌŝǌŽŶdDͿ;&ŝŐƵƌĞϱϳͿ͘ϭ͘ϭϬϲ,>ϲϬŽŶƚ
ĠƚĠƌĞƐƵƐƉĞŶĚƵĞƐĚĂŶƐϭŵ>ĚĞW^ĐŽŶƚĞŶĂŶƚϭђ>ĚĞsWϰϱϬƉŽƵƌƵŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶĨŝŶĂůĞĚĞϭђD͘
>ĂƐƵƐƉĞŶƐŝŽŶĐĞůůƵůĂŝƌĞĞƐƚŝŶĐƵďĠĞϭϱŵŝŶăϯϳΣƉƵŝƐϵǀŽůƵŵĞƐĚĞW^ƐŽŶƚĂũŽƵƚĠƐĂĨŝŶĚ͛ĠůŝŵŝŶĞƌ
ů͛ĞǆĐĠĚĞŶƚĚĞŵĂƌƋƵĞƵƌ͘ƉƌğƐƵŶĞĐĞŶƚƌŝĨƵŐĂƚŝŽŶϱŵŝŶăϭϮϬϬŐƉŽƵƌƐĠĚŝŵĞŶƚĞƌůĞƐĐĞůůƵůĞƐ͕ϭϬŵ>
ĚĞŵŝůŝĞƵĐŽŵƉůĞƚƐŽŶƚĂũŽƵƚĠƐ͘hŶĞŶŽƵǀĞůůĞĐĞŶƚƌŝĨƵŐĂƚŝŽŶĞƐƚƌĠĂůŝƐĠĞĞƚůĞĐƵůŽƚĞƐƚƌĞƉƌŝƐĚĂŶƐϭŵ>
ĚĞŵŝůŝĞƵƉŽƵƌġƚƌĞĚĠƉŽƐĠƐƵƌůĞƐϱϰϵƉƌĠĂůĂďůĞŵĞŶƚƚƌĂŶƐĚƵŝƚĞƐƉĂƌů͛ĚϱͲ'&WͲ&dZ;DK/ϱϬͿ͘ƉƌğƐ
ϰϴŚ͕ůĞƐƵƌŶĂŐĞĂŶƚĚĞĐƵůƚƵƌĞĞƐƚĂŶĂůǇƐĠƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ;ΑϳƉϭϭϮͿ͘>ĞƐĐĞůůƵůĞƐŵŽƌƚĞƐƐŽŶƚ
ĞǆĐůƵĞƐ ĚĞ ů͛ĂŶĂůǇƐĞ ŐƌąĐĞ ă ƵŶ ĐŽůŽƌĂŶƚ ĨůƵŽƌĞƐĐĞŶƚ ƌŽƵŐĞ ƌĂƋϳ ;ĞĐŬŵĂŶ ŽƵůƚĞƌͿ ƋƵŝ ƐĞ ĨŝǆĞ
ƵŶŝƋƵĞŵĞŶƚƐƵƌůĞƐĂĐŝĚĞƐŶƵĐůĠŝƋƵĞƐĚĞƐĐĞůůƵůĞƐŵŽƌƚĞƐ͘

&ŝŐƵƌĞϱϳ͘ŽĐƵůƚƵƌĞĚĞŶĞƵƚƌŽƉŚŝůĞƐĞƚĚĞĐĞůůƵůĞƐĠƉŝƚŚĠůŝĂůĞƐƌĞƐƉŝƌĂƚŽŝƌĞƐ

ϳ͘ ǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ

WƌŝŶĐŝƉĞ͗
>ĂĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆƉĞƌŵĞƚĚĞĐĂƌĂĐƚĠƌŝƐĞƌĚĞƐǀĠƐŝĐƵůĞƐŽƵĚĞƐĐĞůůƵůĞƐĚĞĨĂĕŽŶŝŶĚŝǀŝĚƵĞůůĞĞƚƐĞůŽŶ
ĚŝǀĞƌƐĞƐĐĂƌĂĐƚĠƌŝƐƚŝƋƵĞƐƚĞůůĞƐƋƵĞůĂƚĂŝůůĞ͕ůĂŐƌĂŶƵůŽƐŝƚĠ͕ĂŝŶƐŝƋƵĞůĂĨůƵŽƌĞƐĐĞŶĐĞ͘>ĞƐĐĞůůƵůĞƐƐŽŶƚ
ĞŶƚƌĂŠŶĠĞƐĚĂŶƐƵŶ ůŝƋƵŝĚĞĚĞŐĂŝŶĞĞƚƉĂƐƐĞŶƚƵŶĞăƵŶĞĚĞǀĂŶƚƵŶ ůĂƐĞƌ͘ >Ă ůƵŵŝğƌĞ ƌĠĠŵŝƐĞĞƐƚ
ĞŶǀŽǇĠĞ ǀĞƌƐ ĚŝǀĞƌƐ ƉŚŽƚŽŵƵůƚŝƉůŝĐĂƚĞƵƌƐ͕ ĐĞ ƋƵŝ ƉĞƌŵĞƚ Ě͛ĂŶĂůǇƐĞƌ ƉůƵƐŝĞƵƌƐ ůŽŶŐƵĞƵƌƐ Ě͛ŽŶĚĞ
ĚŝĨĨĠƌĞŶƚĞƐ ĞŶ ŵġŵĞ ƚĞŵƉƐ Ğƚ ĚŽŶĐ ĚĞ ƐƵŝǀƌĞ ƉůƵƐŝĞƵƌƐ ĠůĠŵĞŶƚƐ Ě͛ŝŶƚĠƌġƚ ƐƵƌ ƵŶ ŵġŵĞ
ĠĐŚĂŶƚŝůůŽŶ;&ŝŐƵƌĞϱϴͿ͘ŶƵƚŝůŝƐĂŶƚƵŶĂƉƉĂƌĞŝůĐĂƉĂďůĞĚĞƚƌŝĞƌůĞƐĐĞůůƵůĞƐ͕ŝůĞƐƚĠŐĂůĞŵĞŶƚƉŽƐƐŝďůĞ
ĚĞƐĠƉĂƌĞƌĚŝĨĨĠƌĞŶƚĞƐƉŽƉƵůĂƚŝŽŶƐƉŽƵƌĠƚƵĚŝĞƌĞƚĐŽŵƉĂƌĞƌƉĂƌůĂƐƵŝƚĞĚ͛ĂƵƚƌĞƐĐĂƌĂĐƚĠƌŝƐƚŝƋƵĞƐ͘
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϭϯ


&ŝŐƵƌĞϱϴ͘^ĐŚĠŵĂŝůůƵƐƚƌĂŶƚůĞƉƌŝŶĐŝƉĞĚĞůĂĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ
ĚĂƉƚĠĚĞŚƚƚƉ͗ͬͬĨůŽǁĐǇƚŽŵĞƚƌǇ͘ŵĞĚ͘ƵĂůďĞƌƚĂ͘ĐĂͬ

WƌŽƚŽĐŽůĞƉŽƵƌůĂĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆĚĞĐĞůůƵůĞƐ
>ĞƐ ĐĞůůƵůĞƐ ƐŽŶƚ ĐƵůƚŝǀĠĞƐ ĞŶ ŵŝĐƌŽƉůĂƋƵĞ ă ϰϴ ŽƵ ϵϲ ƉƵŝƚƐ ůŽƌƐ ĚĞƐ ĠƚƵĚĞƐ ĚĞ ƚƌĂŶƐĨĞƌƚ ŽƵ ĚĞ
ŵĠĐĂŶŝƐŵĞ;ΑϱƉϭϭϭͿ͕ĚĞŵĂŶŝğƌĞăŽďƚĞŶŝƌϳϬăϴϬйĚĞĐŽŶĨůƵĞŶĐĞůŽƌƐĚƵĚĠƉƀƚĚĞƐs͘ůĂĨŝŶĚĞ
ů͛ĞǆƉĠƌŝĞŶĐĞ͕ĞůůĞƐƐŽŶƚĚĠƚĂĐŚĠĞƐĚĞůĞƵƌƐƵƉƉŽƌƚŐƌąĐĞăƵŶĞŝŶĐƵďĂƚŝŽŶĚĞϭϬŵŝŶăϯϳΣĂǀĞĐĚĞůĂ
ƚƌǇƉƐŝŶĞϬ͕Ϭϱй;/ŶǀŝƚƌŽŐĞŶͿ͘ůůĞƐƐŽŶƚĞŶƐƵŝƚĞĨŝǆĠĞƐĂǀĞĐĚƵƉĂƌĂĨŽƌŵĂůĚĠŚǇĚĞ͕ăƵŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶ
ĨŝŶĂůĞĚĞϭй͘ůůĞƐƐŽŶƚĂŶĂůǇƐĠĞƐĚĂŶƐůĞƐƚƌŽŝƐũŽƵƌƐƋƵŝƐƵŝǀĞŶƚůĂĨŝǆĂƚŝŽŶ͕ăů͛ĂŝĚĞĚƵĐǇƚŽŵğƚƌĞĞŶ
ĨůƵǆ&^ĂůŝďƵƌ;ŝŽƐĐŝĞŶĐĞƐͿĞƚĚƵůŽŐŝĐŝĞůĞůůYƵĞƐƚWƌŽ͘
>ĞƐĐĞůůƵůĞƐ,>ϲϬŝƐƐƵĞƐĚĞůĂĐŽĐƵůƚƵƌĞĂǀĞĐůĞƐϱϰϵͲĚϱͲ'&WͲ&dZ;ΑϲƉϭϭϮͿƐŽŶƚĂŶĂůǇƐĠĞƐăů͛ĂŝĚĞ
ĚƵ ĐǇƚŽŵğƚƌĞ 'ĂůůŝŽƐ ;ĞĐŬŵĂŶ ŽƵůƚĞƌͿ ĠƋƵŝƉĠ Ě͛ƵŶ ůĂƐĞƌ ǀŝŽůĞƚ͕ Ğƚ ĚĞƐ ůŽŐŝĐŝĞůƐ Ě͛ĂĐƋƵŝƐŝƚŝŽŶ Ğƚ
Ě͛ĂŶĂůǇƐĞ<ĂůƵǌĂ';ǀĞƌƐŝŽŶϭ͘ϬͿĞƚ<ĂůƵǌĂĂŶĂůǇƐŝƐ;ǀĞƌƐŝŽŶϭ͘ϯͿ;ĞĐŬŵĂŶŽƵůƚĞƌͿ͘

WƌŽƚŽĐŽůĞƉŽƵƌůĂĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆĚ͛s
>ĞƐsƐĞƌĞƐƵƐƉĞŶĚĞŶƚĚĂŶƐϮϬϬђ>ĚĞW^ĚƵƌĂŶƚƵŶĞŶƵŝƚăнϰΣ͘ůůĞƐƐŽŶƚĞŶƐƵŝƚĞĂŶĂůǇƐĠĞƐăů͛ĂŝĚĞ
ĚƵĐǇƚŽŵğƚƌĞĞŶĨůƵǆ>^Z//;ŝŽƐĐŝĞŶĐĞƐͿĞƚĚƵůŽŐŝĐŝĞů/s͘>͛ĂĐƋƵŝƐŝƚŝŽŶĞƐƚƌĠĂůŝƐĠĞĞŶǀŝƚĞƐƐĞ
ůĞŶƚĞ͘WŽƵƌůĞƐĞƐƐĂŝƐĚĞƚĞƐƚƐĚĞŵĂƌƋƵĂŐĞĚĞƐs͕ů͛ĂĐƌŝĚŝŶĞŽƌĂŶŐĞĞƚů͛ĂŶŶĞǆŝŶĞs͕ĐŽƵƉůĠƐăů͛ůĞǆĂͲ
&ůƵŽƌϲϰϳ;>ŝĨĞdĞĐŚŶŽůŽŐŝĞƐͿ͕ŽŶƚĠƚĠƵƚŝůŝƐĠƐ͘>͛ĂĐƌŝĚŝŶĞŽƌĂŶŐĞŵĂƌƋƵĞůĞƐĂĐŝĚĞƐŶƵĐůĠŝƋƵĞƐ͕ĞůůĞĞƐƚ
ƵƚŝůŝƐĠĞăƵŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶĚĞϭϱђŐͬŵ>͘>͛ĂŶŶĞǆŝŶĞsƐĞůŝĞĂƵǆƉŚŽƐƉŚĂƚŝĚǇůƐĠƌŝŶĞƐƉƌĠƐĞŶƚĞƐăůĂ
ƐƵƌĨĂĐĞĚĞƐs͘ϱђ>ƐŽŶƚĂũŽƵƚĠƐăϭϬϬђ>ĚĞƐƵƐƉĞŶƐŝŽŶĚ͛s͕ ů͛ĂŶĂůǇƐĞƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆĞƐƚ
ƌĠĂůŝƐĠĞ ĂƉƌğƐ ϭϱ ŵŝŶ Ě͛ŝŶĐƵďĂƚŝŽŶ ă ƚĞŵƉĠƌĂƚƵƌĞ ĂŵďŝĂŶƚĞ͘ ŶĨŝŶ͕ ƉŽƵƌ ů͛ĠƚƵĚĞ ĚĞ ů͛ĞĨĨĞƚ ĚĞ
ů͛ŝŽŶŽƉŚŽƌĞϮϯϭϴϳ͕ϰϬђ>ĚĞƐƵƐƉĞŶƐŝŽŶĚ͛sŽŶƚĠƚĠĂŶĂůǇƐĠƐăů͛ĂŝĚĞĚƵĐǇƚŽŵğƚƌĞĐĐƵƌŝϲ;
ŝŽƐĐŝĞŶĐĞƐͿ͕ăƵŶĞǀŝƚĞƐƐĞĚĞϮϬђ>ͬŵŝŶ͘

WƌŽƚŽĐŽůĞƉŽƵƌůĞƚƌŝĐĞůůƵůĂŝƌĞ
Ϯ ă ϯ ŵ> ĚĞ ƐƵƐƉĞŶƐŝŽŶ ĐĞůůƵůĂŝƌĞ ă ƵŶĞ ĐŽŶĐĞŶƚƌĂƚŝŽŶ ĚĞ ϭϬ ă ϭϱ ŵŝůůŝŽŶƐ ĚĞ ĐĞůůƵůĞƐͬŵ> ƐŽŶƚ
ŶĠĐĞƐƐĂŝƌĞƐƉŽƵƌƌĠĂůŝƐĞƌƵŶƚƌŝĐĞůůƵůĂŝƌĞ͘>ĞƐ,<ͲϮϵϯͲ'&WͲ&dZ'&WͲƉŽƐŝƚŝǀĞƐŽŶƚĠƚĠƚƌŝĠĞƐĂƉƌğƐƵŶ
ŵŽŝƐĚĞĐƵůƚƵƌĞăů͛ĂŝĚĞĚƵĐǇƚŽŵğƚƌĞĞŶĨůƵǆ&^ƌŝĂ;ŝŽƐĐŝĞŶĐĞƐͿ;Αϭ͘ϮƉϭϯϰͿ͘
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϭϰ

ϴ͘ dĞƐƚƐĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚƵ&dZ

ϴ͘ϭ͘ ^ŽŶĚĞŝ^Ϯ;ϯͿ

WƌŝŶĐŝƉĞ
>ĂƐŽŶĚĞŝ^Ϯ;ϯͿ;ŝƐͲ;ϭ͕ϯͲĚŝĞƚŚǇůƚŚŝŽďĂƌďŝƚƵƌŝĐĂĐŝĚͿƚƌŝŵĞƚŚŝŶĞŽǆŽŶŽůͿĞƐƚƵŶĞƐŽŶĚĞĨůƵŽƌĞƐĐĞŶƚĞ
;ʄĞǆĐϱϯϬ͕ʄĞŵϱϲϬͿƐĞŶƐŝďůĞĂƵƉŽƚĞŶƚŝĞůĚĞŵĞŵďƌĂŶĞ͘ůůĞƐƵŝƚ ů͛ĠƋƵŝůŝďƌĞĚĞEĞƌŶƐƚ͕Đ͛ĞƐƚͲăͲĚŝƌĞ
ƋƵ͛ĞůůĞ Ɛ͛ĠƋƵŝůŝďƌĞ ĚĞ ƉĂƌƚ Ğƚ Ě͛ĂƵƚƌĞ ĚĞ ůĂŵĞŵďƌĂŶĞ͕ ŝĐŝ ĞŶ ĨŽŶĐƚŝŽŶ ĚƵ ƉŽƚĞŶƚŝĞů ĚĞŵĞŵďƌĂŶĞ͘
>ŽƌƐƋƵĞůĞƐĐĞůůƵůĞƐƐĞĚĠƉŽůĂƌŝƐĞŶƚ͕ ůĂƐŽŶĚĞĞŶƚƌĞĚĂŶƐůĞƐĐĞůůƵůĞƐ͕Ğƚăů͛ŝŶǀĞƌƐĞ͕ĞůůĞƐŽƌƚĚĂŶƐůĞ
ŵŝůŝĞƵĞǆƚƌĂĐĞůůƵůĂŝƌĞůŽƌƐƋƵ͛ĞůůĞƐƐŽŶƚŚǇƉĞƌƉŽůĂƌŝƐĠĞƐ͘>ĂƉƌĞŵŝğƌĞĠƚĂƉĞ;&ŝŐƵƌĞϱϵͿĐŽŶƐŝƐƚĞĚŽŶĐ
ăĠƚĂďůŝƌů͛ĠƋƵŝůŝďƌĞĞŶŝŶĐƵďĂŶƚůĞƐĐĞůůƵůĞƐĚĂŶƐůĞŝ^Ϯ;ϯͿ͘hŶĞĨŽŝƐƋƵĞů͛ĠƋƵŝůŝďƌĞĞƐƚĂƚƚĞŝŶƚ͕ůĂ
ƐŽůƵƚŝŽŶĞǆƚƌĂĐĞůůƵůĂŝƌĞĞƐƚƌĞŵƉůĂĐĠĞƉĂƌƵŶĞƐŽůƵƚŝŽŶĐŽŶƚĞŶĂŶƚĚƵŝ^Ϯ;ϯͿƉŽƵƌŶĞƉĂƐƌŽŵƉƌĞ
ĐĞƚĠƋƵŝůŝďƌĞ͕ĂŝŶƐŝƋƵĞĚƵƐŽĚŝƵŵŐůƵĐŽŶĂƚĞăůĂƉůĂĐĞĚƵEĂůĚĞŵĂŶŝğƌĞăĐƌĠĞƌƵŶŐƌĂĚŝĞŶƚĚ͛ŝŽŶƐ
ĐŚůŽƌƵƌĞĨĂǀŽƌĂďůĞă ůĞƵƌƐŽƌƚŝĞ͕ƐĂŶƐŵŽĚŝĨŝĞƌ ůĞƉŽƚĞŶƚŝĞůĚĞŵĞŵďƌĂŶĞ;&ŝŐƵƌĞϱϵͿ͘>ĂƉƌĠƐĞŶĐĞ
Ě͛ĂĐƚŝǀĂƚĞƵƌƐĚƵ&dZĚĂŶƐĐĞŵŝůŝĞƵĂƵƌĂƉŽƵƌĐŽŶƐĠƋƵĞŶĐĞůĂƐŽƌƚŝĞĚ͛ŝŽŶƐĐŚůŽƌƵƌĞ͕ĐĞƋƵŝĞŶƚƌĂŠŶĞƌĂ
ƵŶĞ ĚĠƉŽůĂƌŝƐĂƚŝŽŶ ĚĞ ůĂ ŵĞŵďƌĂŶĞ Ğƚ ƉĂƌ ĐŽŶƐĠƋƵĞŶƚ ů͛ĞŶƚƌĠĞ ĚĞ ŝ^Ϯ;ϯͿ ĚĂŶƐ ůĞƐ ĐĞůůƵůĞƐ
;&ŝŐƵƌĞϱϵͿ͘>Ğŝ^Ϯ;ϯͿƐĞĨŝǆĞĂůŽƌƐĂƵǆƉƌŽƚĠŝŶĞƐŝŶƚƌĂĐĞůůƵůĂŝƌĞƐŽƵĞŶĐŽƌĞĂƵǆŵĞŵďƌĂŶĞƐ͕ĐĞ
ƋƵŝ Ă ƉŽƵƌ ĐŽŶƐĠƋƵĞŶĐĞ ƵŶĞ ĠŵŝƐƐŝŽŶ ĂĐĐƌƵĞ ĚĞ ĨůƵŽƌĞƐĐĞŶĐĞ͘ ŝŶƐŝ͕ ƵŶĞ ĂƵŐŵĞŶƚĂƚŝŽŶ ĚĞ
ĨůƵŽƌĞƐĐĞŶĐĞĚĞƐĐĞůůƵůĞƐƚĠŵŽŝŐŶĞĚĞůĂƐŽƌƚŝĞĚ͛ŝŽŶƐĐŚůŽƌƵƌĞƉĂƌůĞĐĂŶĂů&dZ͕ǀĂůŝĚĂŶƚƐĂƉƌĠƐĞŶĐĞ
ĞƚƐĂĨŽŶĐƚŝŽŶŶĂůŝƚĠ͘


&ŝŐƵƌĞϱϵ͘^ĐŚĠŵĂŝůůƵƐƚƌĂŶƚůĞƉƌŝŶĐŝƉĞĚƵƚĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚƵ&dZƉĂƌů͛ƵƚŝůŝƐĂƚŝŽŶĚĞůĂƐŽŶĚĞŝ^Ϯ;ϯͿ

WƌŽƚŽĐŽůĞ
>ĞƐĐĞůůƵůĞƐ͕ ĐƵůƚŝǀĠĞƐ ƐƵƌ ůĂŵĞůůĞƐĚĞǀĞƌƌĞĚĞϭĐŵĚĞĚŝĂŵğƚƌĞ͕ ƐŽŶƚ ŝĐŝ ĂŶĂůǇƐĠĞƐĂƉƌğƐŵŝƐĞĞŶ
ĐŽŶƚĂĐƚĚĞƐsĞƚĚĞƐĐĞůůƵůĞƐƉĞŶĚĂŶƚϳϮŚ͘dŽƵƚĚ͛ĂďŽƌĚ͕ĞůůĞƐƐŽŶƚŝŶĐƵďĠĞƐƉĞŶĚĂŶƚϯϬŵŝŶƵƚĞƐă
ƚĞŵƉĠƌĂƚƵƌĞ ĂŵďŝĂŶƚĞ ĚĂŶƐ ƵŶĞ ƐŽůƵƚŝŽŶ ĐŽŶƚĞŶĂŶƚ ϭϬϬ ŶD ĚĞ ŝ^Ϯ;ϯͿ͘ ĞƚƚĞ ƐŽůƵƚŝŽŶ ĚŝƚĞ
ͨŶŽƌŵĂůĐŚůŽƌŝĚĞͩĐŽŶƚŝĞŶƚ͗ϭϯϲŵDĚĞEĂů͕ϰŵDĚĞ<ů͕ϭŵDĚĞĂůϮ͕ϭŵDĚĞDŐůϮ͕Ϯ͕ϱŵD
ĚĞ ŐůƵĐŽƐĞ͕ Ğƚ ϱŵD Ě͛,ĞƉĞƐ ;Ɖ, ϳ͕ϰͿ͘ ůůĞƐ ƐŽŶƚ ĞŶƐƵŝƚĞ ƉĞƌĨƵƐĠĞƐ ĂǀĞĐ ƵŶĞ ƐŽůƵƚŝŽŶ ĚŝƚĞ ͨůŽǁ
ĐŚůŽƌŝĚĞͩŽƶůĞEĂůĞƐƚƌĞŵƉůĂĐĠƉĂƌĚƵŐůƵĐŽŶĂƚĞĚĞƐŽĚŝƵŵ͘ĞƚƚĞƐŽůƵƚŝŽŶĐŽŶƚŝĞŶƚĠŐĂůĞŵĞŶƚĚĞƐ
ĂĐƚŝǀĂƚĞƵƌƐĚƵ&dZ͗ϮϬϬђDĚĞĚŝďƵƚǇƌǇůͲĂĚĞŶŽƐŝŶĞϯ഻͗ϱ഻ͲĐǇĐůŝĐŵŽŶŽƉŚŽƐƉŚĂƚĞ ;ĚŝďƵƚǇƌǇůͲĐDWͿ͕
ϮϬϬђDĚĞ;ϰͲĐŚůŽƌŽƉŚĞŶǇůƚŚŝŽͿͲĐDW͕ϮϬђDĚĞĨŽƌƐŬŽůŝŶĞĞƚϱϬђDĚĞϯͲŝƐŽďƵƚǇůͲϭͲŵĞƚŚǇůǆĂŶƚŚŝŶĞ
;/DyͿ͘ >ĞƐ ĐĞůůƵůĞƐ ƐŽŶƚ ŽďƐĞƌǀĠĞƐ ĂǀĞĐ ƵŶ ŵŝĐƌŽƐĐŽƉĞ ŝŶǀĞƌƐĠ ;dDϯϬϬ͕ EŝŬŽŶ '͕ <ƺƌƐŶĂĐŚƚ͕
^ǁŝƚǌĞƌůĂŶĚͿ͕ ĠƋƵŝƉĠ Ě͛ƵŶĞ ĐĂŵĠƌĂ  ;ŽŽů^EW ,YϮ  ĐĂŵĞƌĂ͕ sŝƐŝƚƌŽŶ ^ǇƐƚĞŵƐ 'ŵď,͕
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϭϱ

WƵĐŚŚĞŝŵ͕'ĞƌŵĂŶǇͿ͘>Ğŝ^Ϯ;ϯͿĞƐƚĞǆĐŝƚĠăϱϰϲŶŵĂǀĞĐƵŶĞůĂŵƉĞǆĠŶŽŶϭϬϬtĞƚůĂůƵŵŝğƌĞ
ĠŵŝƐĞĞƐƚĐŽůůĞĐƚĠĞăƚƌĂǀĞƌƐƵŶĨŝůƚƌĞϱϴϬŶŵ͘>ĞƐŝŵĂŐĞƐƐŽŶƚĐĂƉƚƵƌĠĞƐƚŽƵƚĞƐůĞƐϭϬƐĞĐŽŶĚĞƐăů͛ĂŝĚĞ
ĚƵ ůŽŐŝĐŝĞůDĞƚĂĨůƵŽƌǀĞƌƐŝŽŶϴ͘Ϭϭ ;hŶŝǀĞƌƐĂů /ŵĂŐŝŶŐŽƌƉ͕͘ŽǁŶŝŶŐƚŽŶ͕WͿ͘>ĞƐ ƌĠŐŝŽŶƐĚ͛ŝŶƚĠƌġƚ
ƐŽŶƚĚĠĨŝŶŝĞƐĞƚĐŽŶƚŝĞŶŶĞŶƚϮϬăϯϬĐĞůůƵůĞƐ͘>ĞƐĐŚĂŶŐĞŵĞŶƚƐĚĞĨůƵŽƌĞƐĐĞŶĐĞƐŽŶƚĞǆƉƌŝŵĠĞƐăů͛ĂŝĚĞ
ĚƵƌĂƉƉŽƌƚ&ƚͬ&Ϭ͕Žƶ&ƚĞƐƚ ůĂ ĨůƵŽƌĞƐĐĞŶĐĞăƵŶƚĞŵƉƐƚ͕Ğƚ&Ϭ ůĂ ĨůƵŽƌĞƐĐĞŶĐĞĚĞĚĠƉĂƌƚ͘ϮϬђDĚĞ
'ůǇ,ϭϬϭ͕ƵŶĐŽŵƉŽƐĠŐůǇĐŝŶǇůŚǇĚƌŽŶĞ͕ĞƐƚƵƚŝůŝƐĠĐŽŵŵĞŝŶŚŝďŝƚĞƵƌƐƉĠĐŝĨŝƋƵĞĚƵ&dZ͘>ĞƉƌŽƚŽĐŽůĞ
ƵƚŝůŝƐĂŶƚůĞŝ^Ϯ;ϯͿĂĠƚĠƉƌĠĐĠĚĞŵŵĞŶƚƉƵďůŝĠĚĂŶƐů͛ĠƋƵŝƉĞĚƵWƌDĂƌĐŚĂŶƐŽŶ;ŽĐůĞƚͲEŝŶŝŶĞƚ
Ăů͕͘ϮϬϬϮͿ͘

ϴ͘Ϯ͘DŝĐƌŽǀŽůƚŵĠƚƌŝĞ

WƌŝŶĐŝƉĞ
>Ă ĨŽŶĐƚŝŽŶ ƉƌŝŶĐŝƉĂůĞ ĚĞ ůĂ ƉƌŽƚĠŝŶĞ &dZ ĞƐƚ ĐĞůůĞ ĚĞ ĐĂŶĂů ă ŝŽŶƐ ĐŚůŽƌƵƌĞ ;ůͲͿ ;ΑϮ͘ϯ͘Ϯ͘ϰ͘ϭ ƉϰϳͿ͘
>ŽƌƐƋƵ͛ŝůĞƐƚĂĐƚŝǀĠ͕ůĞ&dZĞǆƉƵůƐĞůĞƐŝŽŶƐůͲŚŽƌƐĚĞůĂĐĞůůƵůĞ͘ĞƚƚĞƉƌŽƉƌŝĠƚĠĞƐƚƵƚŝůŝƐĠĞƉŽƵƌƚĞƐƚĞƌ
ůĂĨŽŶĐƚŝŽŶŶĂůŝƚĠĚƵ&dZ͘ŽƵƌĂŵŵĞŶƚ͕ůŽƌƐĚĞĐĞƐƚĞƐƚƐ͕ůĞƐŝŽŶƐĐŚůŽƌƵƌĞƐŽŶƚƌĞŵƉůĂĐĠƐƉĂƌůĞƐŝŽŶƐ
ŝŽĚƵƌĞƐ;/ͲͿ͕ƋƵŝƐƵŝǀĞŶƚůĞŵġŵĞƚƌĂĨŝĐƋƵĞůĞƐůͲăƚƌĂǀĞƌƐůĞ&dZ͕ŵĂŝƐŽŶƚƵŶĞƉĠƌŝŽĚĞƉůƵƐĐŽƵƌƚĞ
;ƚϭͬϮϭϮϱ/сϲϬũŽƵƌƐ͕ƚϭͬϮϯϲůсϯϬϭϬϬϬĂŶƐͿ͘>ĞƚĞƐƚĚĠĐƌŝƚŝĐŝĐŽŶƐŝƐƚĞăĐŚĂƌŐĞƌůĞƐĐĞůůƵůĞƐĞŶEĂ/͕ƉƵŝƐă
ŵĞƐƵƌĞƌůĂƐŽƌƚŝĞĚ͛ŝŽŶƐ/ͲĂƉƌğƐĂũŽƵƚĚ͛ĂĐƚŝǀĂƚĞƵƌƐƐƉĠĐŝĨŝƋƵĞƐĚƵ&dZ͘hŶĞĂƵŐŵĞŶƚĂƚŝŽŶĚ͛ŝŽŶƐ/Ͳ
ĚĂŶƐůĞŵŝůŝĞƵĞǆƚƌĂĐĞůůƵůĂŝƌĞƚĠŵŽŝŐŶĞĚĞůĂƉƌĠƐĞŶĐĞĞƚĚĞůĂĨŽŶĐƚŝŽŶŶĂůŝƚĠĚƵ&dZ;&ŝŐƵƌĞϲϬͿ͘ĂŶƐ
ĐĞƚƚĞ ĞǆƉĠƌŝĞŶĐĞ͕ ŶŽƵƐ Ŷ͛ƵƚŝůŝƐŽŶƐ ƉĂƐ ĚĞ ƌĂĚŝŽĂĐƚŝǀŝƚĠ͕ ůĞƐ ŝŽŶƐ /Ͳ ƐŽŶƚ ĚĠƚĞĐƚĠƐ ă ů͛ĂŝĚĞ Ě͛ƵŶĞ
ŵŝĐƌŽĠůĞĐƚƌŽĚĞƐƉĠĐŝĨŝƋƵĞ͘/ůĞƐƚƚŽƵƚĚĞŵġŵĞŝŶƚĠƌĞƐƐĂŶƚĚĞĐŽŶƐĞƌǀĞƌůĞƐŝŽŶƐ/ͲƉƵŝƐƋƵĞů͛ĠůĞĐƚƌŽĚĞ
ƐƉĠĐŝĨŝƋƵĞĚĞƐŝŽŶƐ/ͲĞƐƚƉůƵƐƐĞŶƐŝďůĞƋƵĞĐĞůůĞƐƉĠĐŝĨŝƋƵĞĚĞƐŝŽŶƐůͲ;ůͲ͗ϱ͘ϭϬͲϲăϭD͕/Ͳ͗ϱ͘ϭϬͲϴăϭD͕
ŚƚƚƉ͗ͬͬǁǁǁ͘ƐŚĞůĨƐĐŝĞŶƚŝĨŝĐ͘ĐŽŵͿ͘WĂƌĂŝůůĞƵƌƐ͕ĐĞƚĞƐƚƉĞƌŵĞƚĚ͛ĠǀĂůƵĞƌůĂĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂƉƌŽƚĠŝŶĞ
&dZƐƵƌů͛ĞŶƐĞŵďůĞĚĞƐĐĞůůƵůĞƐƚƌĂŝƚĠĞƐ͘

&ŝŐƵƌĞϲϬ͘^ĐŚĠŵĂŝůůƵƐƚƌĂŶƚůĞƉƌŝŶĐŝƉĞĚƵƚĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚƵ&dZƉĂƌƐŽƌƚŝĞĚ͛ŝŽŶƐŝŽĚƵƌĞ

WƌŽĐŽƚŽůĞ
>ĞƐĐĞůůƵůĞƐƐŽŶƚĐƵůƚŝǀĠĞƐĞŶŵŝĐƌŽƉůĂƋƵĞăϲƉƵŝƚƐĚĞŵĂŶŝğƌĞăġƚƌĞĐŽŶĨůƵĞŶƚĞƐůĞũŽƵƌĚƵƚĞƐƚĚĞ
ĨŽŶĐƚŝŽŶŶĂůŝƚĠ͘ ůůĞƐ ƐŽŶƚ ƚŽƵƚ Ě͛ĂďŽƌĚ ƌŝŶĐĠĞƐ ƚƌŽŝƐ ĨŽŝƐ ĂǀĞĐ Ϯŵ> ĚĞ ƚĂŵƉŽŶ ĚĞ ĐŚĂƌŐĞŵĞŶƚ ƋƵŝ
ĐŽŶƚŝĞŶƚϭϯϲŵDĚĞEĂ/͕ϯŵDĚĞ<EKϯ͕ϮŵDĚĞĂ;EKϯͿϮ͕ϮϬŵDĚ͛,ĞƉĞƐ͕ϭϭŵDĚĞŐůƵĐŽƐĞ͕
ƚĂŵƉŽŶŶĠăϳ͕ϰĂǀĞĐϭDĚĞEĂK,͕ƉƵŝƐŝŶĐƵďĠĞƐϭŚăϯϳΣĂǀĞĐĐĞŵġŵĞƚĂŵƉŽŶ͘>ĞƐŝŽŶƐŝŽĚƵƌĞ
Ɛ͛ĠƋƵŝůŝďƌĞŶƚĂůŽƌƐĚĞƉĂƌƚĞƚĚ͛ĂƵƚƌĞĚĞůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞ͘hŶĞƐĠƌŝĞĚĞϭϱůĂǀĂŐĞƐĚĞϭŵ>ĞƐƚ
ĞŶƐƵŝƚĞĞĨĨĞĐƚƵĠĞĂǀĞĐĚƵƚĂŵƉŽŶĚĞƐŽƌƚŝĞ͕ƋƵŝĐŽŶƚŝĞŶƚĚƵEĂEKϯăůĂƉůĂĐĞĚƵEĂ/͕ĚĞŵĂŶŝğƌĞă
ĠůŝŵŝŶĞƌůĞƐŝŽŶƐŝŽĚƵƌĞĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ͘hŶůĂǀĂŐĞƐƵƉƉůĠŵĞŶƚĂŝƌĞĞƐƚĞĨĨĞĐƚƵĠƐƵƌƵŶĞĚƵƌĠĞĚ͛ƵŶĞ
ŵŝŶƵƚĞ͘>ĞƐƐƵƌŶĂŐĞĂŶƚƐƐŽŶƚĞŶƐƵŝƚĞĐŽůůĞĐƚĠƐĚĂŶƐƵŶĞŵŝĐƌŽƉůĂƋƵĞăϰϴƉƵŝƚƐƉƵŝƐƌĞŵƉůĂĐĠƐƉĂƌƵŶ
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϭϲ

ǀŽůƵŵĞĠƋƵŝǀĂůĞŶƚ͘>͛ŽƉĠƌĂƚŝŽŶĞƐƚƌĠƉĠƚĠĞăƌĂŝƐŽŶĚĞϭŵ>ƉĂƌƉƵŝƚƐĞƚƉĂƌŵŝŶƵƚĞ;&ŝŐƵƌĞϲϭͿ͘/ů
ĞƐƚƚƌğƐŝŵƉŽƌƚĂŶƚĚĞŶĞƉĂƐůĂŝƐƐĞƌƐĠĐŚĞƌůĞƐĐĞůůƵůĞƐ͕ŝůĐŽŶǀŝĞŶƚĚŽŶĐĚ͛ĂƐƉŝƌĞƌůĞƐƵƌŶĂŐĞĂŶƚĚ͛ƵŶ
ƉƵŝƚƐ͕ƉƵŝƐĚĞƌĞŵĞƚƚƌĞŝŵŵĠĚŝĂƚĞŵĞŶƚĚƵƚĂŵƉŽŶĚĂŶƐĐĞƉƵŝƚƐ͘>ĞƚƌĂǀĂŝůĂŵďŝĚĞǆƚƌĞĞƐƚĚŽŶĐĚĞ
ƌŝŐƵĞƵƌƉŽƵƌƚƌĂŝƚĞƌƉůƵƐŝĞƵƌƐĠĐŚĂŶƚŝůůŽŶƐĞŶŵġŵĞƚĞŵƉƐ;&ŝŐƵƌĞϲϭ͘ĂͿ͘>ĞƐƋƵĂƚƌĞƉƌĞŵŝĞƌƐƉŽŝŶƚƐ
ĐŽůůĞĐƚĠƐĐŽŶƐƚŝƚƵĞŶƚůĂůŝŐŶĞĚĞďĂƐĞ͘>ĞƐŚƵŝƚƉŽŝŶƚƐƐƵŝǀĂŶƚƐƐŽŶƚƌĠĂůŝƐĠƐăů͛ĂŝĚĞĚĞƚĂŵƉŽŶĚĞƐŽƌƚŝĞ
ĂĚĚŝƚŝŽŶŶĠĚĞƐĂĐƚŝǀĂƚĞƵƌƐĚƵ&dZ͗ϭϬђDĚĞĨŽƌƐŬŽůŝŶĞ͕ϭϬϬђDĚĞĚŝďƵƚǇƌǇůͲDWĐĞƚϭŵDĚ͛/Dy͘
ŶĨŝŶ͕ƵŶĚĞƌŶŝĞƌƉŽŝŶƚĞƐƚĐŽůůĞĐƚĠĂǀĞĐĚƵƚĂŵƉŽŶĚĞƐŽƌƚŝĞĐŽŶƚĞŶĂŶƚϬ͕ϭйĚĞEWͲϰϬ͘ĞĚĞƌŶŝĞƌ
ƉŽŝŶƚƉĞƌŵĞƚĚĞůǇƐĞƌůĞƐĐĞůůƵůĞƐ͕ĐĞƋƵŝĂƉŽƵƌĞĨĨĞƚĚĞůŝďĠƌĞƌůĞƐŝŽŶƐŝŽĚƵƌĞƌĞƐƚĂŶƚƐ͕ĞƚĚĞƐ͛ĂƐƐƵƌĞƌ
ƋƵĞůĞƐĐĞůůƵůĞƐŽŶƚĠƚĠĐŽƌƌĞĐƚĞŵĞŶƚĐŚĂƌŐĠĞƐ͘>ĂƉƌĠƐĞŶĐĞĚ͛ŝŽŶƐŝŽĚƵƌĞĚĂŶƐůĞŵŝůŝĞƵĞǆƚƌĂĐĞůůƵůĂŝƌĞ
ĞƐƚĞŶƐƵŝƚĞŵĞƐƵƌĠĞăů͛ĂŝĚĞĚ͛ƵŶĞŵŝĐƌŽĠůĞĐƚƌŽĚĞƐƉĠĐŝĨŝƋƵĞĚĞƐŝŽŶƐŝŽĚƵƌĞ;>/^Ͳϭϰϲ/DDŝĐƌŽ/ŽĚŝĚĞ
/ŽŶůĞĐƚƌŽĚĞ͕>ĂǌĂƌZĞƐĞĂƌĐŚ>ĂďŽƌĂƚŽƌŝĞƐͿ͕ƌĞůŝĠĞăƵŶƉ,ͲŵğƚƌĞĐĂƉĂďůĞĚĞŵĞƐƵƌĞƌůĞƐŵs;DŽĚĞů
ϲϮKZW͕:ĞŶĐŽ/ŶƐƚƌƵŵĞŶƚƐ /ŶĐ͘Ϳ ;&ŝŐƵƌĞϲϭ͘ďͿ͘>ĂŵĞƐƵƌĞŽďƚĞŶƵĞĞƐƚĐŽŶǀĞƌƚŝĞĞŶĐŽŶĐĞŶƚƌĂƚŝŽŶ
ŝŽŶŝƋƵĞăů͛ĂŝĚĞĚ͛ƵŶĞŐĂŵŵĞĠƚĂůŽŶĠƚĂďůŝĞĂǀĞĐĚĞƐĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞŶ/ͲĂůůĂŶƚĚĞϭϬͲϭăϭϬͲϴD͘>Ğ
ƉƌŽƚŽĐŽůĞ ƵƚŝůŝƐĂŶƚ ůĂ ŵŝĐƌŽĠůĞĐƚƌŽĚĞ Ă ĠƚĠ ƉƌĠĐĠĚĞŵŵĞŶƚ ƉƵďůŝĠ ƉĂƌ ů͛ĠƋƵŝƉĞ ĚĞ :ŽŚŶ ZŝŽƌĚĂŶ
;ůĞŬƐĂŶĚƌŽǀĞƚĂů͕͘ϮϬϭϬͿ͘

&ŝŐƵƌĞϲϭ͘/ůůƵƐƚƌĂƚŝŽŶƐĚƵƉƌŽƚŽĐŽůĞŵŝƐĂƵƉŽŝŶƚƉŽƵƌůĞƚĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂƉƌŽƚĠŝŶĞ&dZƉĂƌŵŝĐƌŽǀŽůƚŵĠƚƌŝĞ
͘WůĂŶĚĞůĂŵŝĐƌŽƉůĂƋƵĞƵƚŝůŝƐĠĞƉŽƵƌů͛ĞƐƐĂŝĞƚĚĞƐŵŝĐƌŽƉůĂƋƵĞƐĚĞƌĠĐƵƉĠƌĂƚŝŽŶĚĞƐĚŝĨĨĠƌĞŶƚƐƉŽŝŶƚƐĚĞůĂĐŝŶĠƚŝƋƵĞ͘
͘KƌŐĂŶŝƐĂƚŝŽŶĚĞƐƉŽƐƚĞƐĚĞƚƌĂǀĂŝů͗ĂͿƉŽƵƌůĞƚƌĂǀĂŝůĂŵďŝĚĞǆƚƌĞĞƚďͿƉŽƵƌůĂůĞĐƚƵƌĞĚĞƐƉůĂƋƵĞƐ

ϵ͘ dĞĐŚŶŝƋƵĞƐĚĞŵŝĐƌŽƐĐŽƉŝĞ

ϵ͘ϭ͘DŝĐƌŽƐĐŽƉŝĞĐŽŶĨŽĐĂůĞ

WƌŝŶĐŝƉĞ
hŶŵŝĐƌŽƐĐŽƉĞĐŽŶĨŽĐĂůƉĞƌŵĞƚĚĞƌĠĂůŝƐĞƌĚĞƐŝŵĂŐĞƐĚ͛ĠĐŚĂŶƚŝůůŽŶƐĨůƵŽƌĞƐĐĞŶƚƐĂǀĞĐƵŶĞƚƌğƐĨĂŝďůĞ
ƉƌŽĨŽŶĚĞƵƌ ĚĞ ĐŚĂŵƉ ;ĞŶǀŝƌŽŶ ϰϬϬ ŶŵͿ͘ /ů Ă ĞŶ ĞĨĨĞƚ ůĂ ƉĂƌƚŝĐƵůĂƌŝƚĠ ĚĞ ƉŽƐƐĠĚĞƌ ƵŶ ĚŝĂƉŚƌĂŐŵĞ
DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϭϳ

ŶŽŵŵĠƉŝŶŚŽůĞ͕ƉůĂĐĠĚĂŶƐůĞƚƌĂũĞƚĚĞĨůƵŽƌĞƐĐĞŶĐĞĠŵŝƐĞƉĂƌů͛ĠĐŚĂŶƚŝůůŽŶ;&ŝŐƵƌĞϲϮͿ͘>ĞƐƐŝŐŶĂƵǆ
ƉƌŽǀĞŶĂŶƚĚĞƐĐŽƵĐŚĞƐƐƵƉĠƌŝĞƵƌĞƐĞƚŝŶĨĠƌŝĞƵƌĞƐĚƵƉůĂŶĨŽĐĂůĚĞů͛ĠĐŚĂŶƚŝůůŽŶƐŽŶƚĂŝŶƐŝƐƚŽƉƉĠĞƐ͕
ŐĠŶĠƌĂŶƚ ƵŶĞ ŝŵĂŐĞ ŶĞƚƚĞ ƋƵĞ ů͛ŽŶ ĂƉƉĞůůĞ ƐĞĐƚŝŽŶ ŽƉƚŝƋƵĞ͘ >Ă ƐƵƉĞƌƉŽƐŝƚŝŽŶ ĚĞ ƉůƵƐŝĞƵƌƐ ŝŵĂŐĞƐ
ŽďƚĞŶƵĞƐĞŶĨĂŝƐĂŶƚǀĂƌŝĞƌ ůĞƉůĂŶĨŽĐĂůƉĞƌŵĞƚƉĂƌĂŝůůĞƵƌƐĚ͛ŽďƚĞŶŝƌƵŶĞ ŝŵĂŐĞƚƌŝŵĞŶƚŝŽŶŶĞůůĞĚĞ
ů͛ĠĐŚĂŶƚŝůůŽŶ͘

&ŝŐƵƌĞϲϮ͘^ĐŚĠŵĂŝůůƵƐƚƌĂŶƚůĞƉƌŝŶĐŝƉĞĚƵŵŝĐƌŽƐĐŽƉĞĐŽŶĨŽĐĂů
ĚĂƉƚĠĚĞŚƚƚƉ͗ͬͬǁǁǁ͘ĐƉƚƉ͘ŝŶƐĞƌŵ͘ĨƌͬŝŵĂŐĞƌŝĞͲĐĞůůƵůĂŝƌĞ

WƌŽƚŽĐŽůĞ
>ĞƐĐĞůůƵůĞƐĚ͛ŝŶƚĠƌġƚƐŽŶƚĐƵůƚŝǀĠĞƐĞŶ>ĂďͲdĞŬϴƉƵŝƚƐ͘ŶƚƌĞĐŚĂĐƵŶĞĚĞƐĠƚĂƉĞƐĚƵƉƌŽƚŽĐŽůĞƐƵŝǀĂŶƚ͕
ĚĞƵǆƌŝŶĕĂŐĞƐƐŽŶƚĞĨĨĞĐƚƵĠƐăů͛ĂŝĚĞĚĞϰϬϬђ>ĚĞW^͘>ĞƐĐĞůůƵůĞƐƐŽŶƚƚŽƵƚĚ͛ĂďŽƌĚĨŝǆĠĞƐăů͛ĂŝĚĞĚĞ
ƉĂƌĂĨŽƌŵĂůĚĠŚǇĚĞϭй;^ŝŐŵĂͿƵŶĞŶƵŝƚăнϰΣ͕ƉƵŝƐƉĞƌŵĠĂďŝůŝƐĠĞƐĂǀĞĐϰϬϬђ>ĚĞdƌŝƚŽŶϬ͕ϭй;W^Ϳ
;^ŝŐŵĂͿĚƵƌĂŶƚϭϬŵŝŶăƚĞŵƉĠƌĂƚƵƌĞĂŵďŝĂŶƚĞ;ZdͿ͘>ĞďůŽĐĂŐĞĚĞƐƐŝƚĞƐĚ͛ŝŶƚĞƌĂĐƚŝŽŶŶŽŶƐƉĠĐŝĨŝƋƵĞ
ĞŶƚƌĞůĂŵĞŵďƌĂŶĞĞƚůĞƐĂŶƚŝĐŽƌƉƐĞƐƚĞŶƐƵŝƚĞƌĠĂůŝƐĠĞŶŝŶĐƵďĂŶƚůĞƐĐĞůůƵůĞƐϭŚăZdĞŶƉƌĠƐĞŶĐĞ
Ě͛ƵŶĞƐŽůƵƚŝŽŶĚĞ^ϭй;W^Ϳ͘ĨŝŶĚĞŵĂƌƋƵĞƌĚŝĨĨĠƌĞŶƚƐĐŽŵƉĂƌƚŝŵĞŶƚƐǀĠƐŝĐƵůĂŝƌĞƐ͕ůĞƐĂŶƚŝĐŽƌƉƐ
ƉƌŝŵĂŝƌĞƐŵŽŶŽĐůŽŶĂƵǆ ĚŝƌŝŐĠƐ ĐŽŶƚƌĞ ZĂďϱ ;ĐůŽŶĞ ϴϭ͕ Ğůů ^ŝŐŶĂůŝŶŐͿ͕ ZĂďϰĂ ;ͲϮϬ͕ ^ĂŶƚĂ ƌƵǌ
ŝŽƚĞĐŚͿ͕ZĂďϭϭ;ĐůŽŶĞ,Ͳϴϳ͕^ĂŶƚĂƌƵǌŝŽƚĞĐŚͿ͕Ğƚ>ĂŵƉͲϭ;ϭϬϳĂ͕ĐůŽŶĞ,ϰϯ;WŚĂƌŵŝŶŐĞŶͿ
ŽŶƚĠƚĠƵƚŝůŝƐĠƐĚƵƌĂŶƚϭŚăZdĂƵǆĚŝůƵƚŝŽŶƐƌĞĐŽŵŵĂŶĚĠĞƐƉĂƌ ůĞĨĂďƌŝƋƵĂŶƚ;ϭϬϬğŵĞƉŽƵƌZĂďϱĞƚ
ϮϬϬğŵĞƉŽƵƌůĞƐĂƵƚƌĞƐĂŶƚŝĐŽƌƉƐͿ͘>ĞƐĐĞůůƵůĞƐƐŽŶƚĞŶƐƵŝƚĞŝŶĐƵďĠĞƐϭŚăZdĂǀĞĐů͛ĂŶƚŝĐŽƌƉƐƐĞĐŽŶĚĂŝƌĞ
͞ůĞǆĂͲ&ůƵŽƌϱϲϴͲĐŽŶũƵŐĂƚĞĚŐŽĂƚĂŶƚŝͲŵŽƵƐĞ/Ő'͟;DŽůĞĐƵůĂƌWƌŽďĞƐ͕/ŶǀŝƚƌŽŐĞŶͿĚŝůƵĠĂƵϭϬϬϬğŵĞ͘
ůůĞƐƐŽŶƚĞŶƐƵŝƚĞƉůĂĐĠĞƐĞŶƉƌĠƐĞŶĐĞĚĞW/;ƵƌŽŵĞĚĞǆͿϭϬђŐͬŵ>ĚƵƌĂŶƚϭϬŵŝŶăƚĞŵƉĠƌĂƚƵƌĞ
ĂŵďŝĂŶƚĞ ĂĨŝŶ ĚĞŵĂƌƋƵĞƌ ůĞƐ ŶŽǇĂƵǆ͘ĞƵǆ ŶŽƵǀĞĂƵǆ ƌŝŶĕĂŐĞƐ ƐŽŶƚ ĞĨĨĞĐƚƵĠƐ ĂǀĂŶƚ ĚĞ ƌĞƚŝƌĞƌ ůĞƐ
ĐŚĂŵďƌĞƐĞƚĚ͛ĞĨĨĞĐƚƵĞƌůĞŵŽŶƚĂŐĞĞŶƚƌĞůĂŵĞĞƚůĂŵĞůůĞŐƌąĐĞĂƵůŝƋƵŝĚĞĚĞŵŽŶƚĂŐĞ&ůƵŽƌŽŵŽƵŶƚͲ
' ;^ŽƵƚŚĞƌŶ ŝŽƚĞĐŚͿ Ğƚ ĞŶ ƉƌĞŶĂŶƚ ƐŽŝŶ Ě͛ĠǀŝƚĞƌ ůĞƐ ďƵůůĞƐ Ě͛Ăŝƌ͘ >ĞƐ ůĂŵĞƐ ƐŽŶƚ ƉƌĠƐĞƌǀĠĞƐ ĚĞ ůĂ
ůƵŵŝğƌĞƉŽƵƌĠǀŝƚĞƌůĞƉŚŽƚŽďůĂŶĐŚŝŵĞŶƚĚĞƐĠĐŚĂŶƚŝůůŽŶƐ͘>ĞƐŽďƐĞƌǀĂƚŝŽŶƐĚĞƐĐĞůůƵůĞƐĚŽŶŶĞƵƐĞƐŽŶƚ
ĠƚĠĞĨĨĞĐƚƵĠĞƐĂǀĞĐ ůĞŵŝĐƌŽƐĐŽƉĞăĠƉŝĨůƵŽƌĞƐĐĞŶĐĞǆŝŽǀĞƌƚϭϯϱ;ĞŝƐƐͿ͘>ĞƐĐĞůůƵůĞƐĐŝďůĞƐŽŶƚĠƚĠ
ŽďƐĞƌǀĠĞƐăů͛ĂŝĚĞĚĞů͛ǆŝŽŝŵĂŐĞƌϭ;ĂƌůĞŝƐƐͿ͕ĂŝŶƐŝƋƵĞĚƵŵŝĐƌŽƐĐŽƉĞĐŽŶĨŽĐĂů>^DϳϭϬ;ĂƌůĞŝƐƐͿ
ĞƚĂŶĂůǇƐĠĞƐĂǀĞĐůĞůŽŐŝĐŝĞůĞŶƐŽĨƚǁĂƌĞ;ĂƌůĞŝƐƐͿ͘

DĂƚĠƌŝĞůĞƚDĠƚŚŽĚĞƐ
ϭϭϴ

ϵ͘Ϯ͘ /ŵĂŐĞ^ƚƌĞĂŵy

>͛/ŵĂŐĞ^ ƚƌĞĂŵy;/^yͿ;ŵŶŝƐͿĞƐƚƵŶŶŽƵǀĞůĂƉƉĂƌĞŝůĚ͛ĂĐƋƵŝƐŝƚŝŽŶĚĞƐĚŽŶŶĠĞƐĐŽƵƉůĂŶƚƵŶĐǇƚŽŵğƚƌĞ
ĞŶĨůƵǆăƵŶŵŝĐƌŽƐĐŽƉĞăĠƉŝĨůƵŽƌĞƐĐĞŶĐĞ͘>ĞƐůŽŐŝĐŝĞůƐĚ͛ĂĐƋƵŝƐŝƚŝŽŶĚĞƐĚŽŶŶĠĞƐĞƚĚ͛ĂŶĂůǇƐĞƐŽŶƚ
ƌĞƐƉĞĐƚŝǀĞŵĞŶƚ /ŶƐƉŝƌĞ Ğƚ /ĚĞĂƐ͘ >͛ĂĐƋƵŝƐŝƚŝŽŶ ĚĞƐ ĚŽŶŶĠĞƐ Ă ĠƚĠ ƌĠĂůŝƐĠĞ ĂǀĞĐ ů͛ŽďũĞĐƚŝĨ ǆϲϬ Ğƚ ĞŶ
ĨůƵŝĚŝƋƵĞůĞŶƚĞ;ůŽǁͿ͘

ϵ͘ϯ͘DŝĐƌŽƐĐŽƉŝĞĠůĞĐƚƌŽŶŝƋƵĞ

WƌŝŶĐŝƉĞ
>Ă ŵŝĐƌŽƐĐŽƉŝĞ ĠůĞĐƚƌŽŶŝƋƵĞ ƉĞƌŵĞƚ Ě͛ŽďƚĞŶŝƌ ĚĞƐ ŝŵĂŐĞƐ ƚƌğƐ ƌĠƐŽůƵƚŝǀĞƐ͕ ĂǀĞĐ ƵŶĞ ůŝŵŝƚĞ ĚĞ
ƌĠƐŽůƵƚŝŽŶĚĞů͛ŽƌĚƌĞĚĞϬ͕ϮŶŵăϮŶŵ͕ĐŽŶƚƌĞϭђŵƉŽƵƌůĞƐŵŝĐƌŽƐĐŽƉĞƐƉŚŽƚŽŶŝƋƵĞƐĐůĂƐƐŝƋƵĞƐ͘>ĞƐ
ĠĐŚĂŶƚŝůůŽŶƐƐŽŶƚƉůĂĐĠƐĚĂŶƐƵŶǀŝĚĞƉŽƵƐƐĠĞƚƐŽŶƚƐŽƵŵŝƐăƵŶĨĂŝƐĐĞĂƵƉĂƌĂůůğůĞĚ͛ĠůĞĐƚƌŽŶƐ͘^ĞůŽŶ
ůĂĚĞŶƐŝƚĠĚĞů͛ĠĐŚĂŶƚŝůůŽŶ͕ůĞƐĠůĞĐƚƌŽŶƐƚƌĂǀĞƌƐĞŶƚŽƵŶŽŶůĂƉƌĠƉĂƌĂƚŝŽŶ͕ĐƌĠĂŶƚƵŶĞŝŵĂŐĞƌĞĐƵĞŝůůŝĞ
ăů͛ĂŝĚĞĚ͛ƵŶĞĐĂŵĠƌĂŶƵŵĠƌŝƋƵĞ͘

WƌŽƚŽĐŽůĞ
ŽůŽƌĂƚŝŽŶŶĠŐĂƚŝǀĞ͗>ĞƐĠĐŚĂŶƚŝůůŽŶƐĚ͛sŽŶƚĠƚĠĚĠƉŽƐĠƐƐƵƌƵŶĞŐƌŝůůĞŵĠƚĂůůŝƋƵĞƌĞĐŽƵǀĞƌƚĞĚ͛ƵŶĞ
ŵĞŵďƌĂŶĞĚĞĐŽůůŽĚŝŽŶĞƚĐŽůŽƌĠƐŶĠŐĂƚŝǀĞŵĞŶƚăů͛ĂŝĚĞĚ͛ĂĐĠƚĂƚĞĚ͛ƵƌĂŶǇůϮй͘
ŽƵƉĞƐƵůƚƌĂĨŝŶĞƐ͗>ĞƐĠĐŚĂŶƚŝůůŽŶƐĚĞĐĞůůƵůĞƐŝŶĐƵďĠĞƐĂǀĞĐůĞƐsŽŶƚƚŽƵƚĚ͛ĂďŽƌĚĠƚĠĨŝǆĠƐăů͛ĂŝĚĞ
Ě͛ƵŶĞƐŽůƵƚŝŽŶĚĞŐůƵƚĂƌĂůĚĠŚǇĚĞϮйĞŶƚĂŵƉŽŶĐĂĐŽĚǇůĂƚĞĚĞƐŽĚŝƵŵϬ͕ϭDƉ,ϳ͕ϰ͕ĐĞƋƵŝƉĞƌŵĞƚĚĞ
ĨŝŐĞƌ ůĞƐ ƐƚƌƵĐƚƵƌĞƐ ĐĞůůƵůĂŝƌĞƐ͘ /ůƐ ƐƵďŝƐƐĞŶƚ ĞŶƐƵŝƚĞ ƵŶĞ ƉŽƐƚͲĨŝǆĂƚŝŽŶ ă ů͛ŽƐŵŝƵŵ ;ƚĠƚƌŽǆǇĚĞ
Ě͛ŽƐŵŝƵŵϭй ĞŶ ƚĂŵƉŽŶ ĐĂĐŽĚǇůĂƚĞ ĚĞ ƐŽĚŝƵŵ Ϭ͕ϭ D͕ Ɖ, ϳ͕ϰͿ͘ >ĞƐ ĠĐŚĂŶƚŝůůŽŶƐ ƐŽŶƚ ĞŶƐƵŝƚĞ
ĚĠƐŚǇĚƌĂƚĠƐăů͛ĂŝĚĞĚĞďĂŝŶƐƐƵĐĐĞƐƐŝĨƐĚ͛ĂůĐŽŽůĚĞƉůƵƐĞŶƉůƵƐĐŽŶĐĞŶƚƌĠƐ͕ƉƵŝƐŝŶĐůƵƐĚĂŶƐƵŶĞƌĠƐŝŶĞ
ĠƉŽǆǇĚĞƉŽŶ͕ĂĨŝŶĚĞƉŽƵǀŽŝƌĨĂŝƌĞĚĞƐĐŽƵƉĞƐƵůƚƌĂĨŝŶĞƐăů͛ĂŝĚĞĚ͛ƵŶƵůƚƌĂŵŝĐƌŽƚŽŵĞ͘>ĞĐŽŶƚƌĂƐƚĞ
ĞƐƚĞŶƐƵŝƚĞƌĠĂůŝƐĠŐƌąĐĞăĚĞƐƐĞůƐĚĞŵĠƚĂƵǆůŽƵƌĚƐ͕ϳйĚ͛ĂĐĠƚĂƚĞĚ͛ƵƌĂŶǇůĞ;ŵĠƚŚĂŶŽůͿƉƵŝƐϮ͕ϲйĚĞ
ĐŝƚƌĂƚĞĚĞƉůŽŵď;,ϮKͿ͘>ĞƐĠĐŚĂŶƚŝůůŽŶƐƐŽŶƚĞŶĨŝŶŽďƐĞƌǀĠƐăů͛ĂŝĚĞĚƵŵŝĐƌŽƐĐŽƉĞĠůĞĐƚƌŽŶŝƋƵĞ:DͲ
ϭϰϬϬ:ĞŽůĠƋƵŝƉĠĚ͛ƵŶĞĐĂŵĠƌĂĚŝŐŝƚĂůĞKƌŝƵƐͲ'ĂƚĂŶ͘
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///͘ Z^h>dd^d/^h^^/KE

 
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 











WĂƌƚŝĞ/
WƌĞƵǀĞĚĞĐŽŶĐĞƉƚ
ĞŶĐĞůůƵůĞƐĚĞŚĂŵƐƚĞƌ
 



ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ/͗WƌĞƵǀĞĚĞĐŽŶĐĞƉƚĞŶĐĞůůƵůĞƐĚĞŚĂŵƐƚĞƌ
ϭϮϱ

EŽƚƌĞƚŚğƐĞĂĚĠďƵƚĠĂǀĞĐůĂǀĂůŝĚĂƚŝŽŶĚĞůĂƉƌĞƵǀĞĚĞĐŽŶĐĞƉƚĚƵƚƌĂŶƐĨĞƌƚĨŽŶĐƚŝŽŶŶĞůĚĞŵĂƚĠƌŝĞů
ďŝŽůŽŐŝƋƵĞ &dZ ă ĚĞƐ ĐĞůůƵůĞƐ ĐŝďůĞƐŵŽĚğůĞƐ ƉĂƌ ů͛ŝŶƚĞƌŵĠĚŝĂŝƌĞ ĚĞ ǀĠƐŝĐƵůĞƐ ĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ͘ Ğ
ƚƌĂǀĂŝůĂĠƚĠĞĨĨĞĐƚƵĠƐƵƌĚĞƐĐĞůůƵůĞƐĚĞŚĂŵƐƚĞƌ͕ůĞƐ,K;ŚŝŶĞƐĞ,ĂŵƐƚĞƌKǀĂƌǇĐĞůůƐͿ;Αϭ͘ϭ͘Ϯ͘ϭƉϵϯͿ͕
ƋƵŝ ƉƌĠƐĞŶƚĞŶƚ ƵŶ ƉŚĠŶŽƚǇƉĞ ĠƉŝƚŚĠůŝĂů Ğƚ ƋƵŝ Ŷ͛ĞǆƉƌŝŵĞŶƚ ƉĂƐ Ě͛ĠƋƵŝǀĂůĞŶƚ ŚƵŵĂŝŶ ĚƵ &dZ ĚĞ
ŵĂŶŝğƌĞ ĐŽŶƐƚŝƚƵƚŝǀĞ͘ >ĞƐ,KŽŶƚ ĠƚĠ ƚƌĂŶƐĨĞĐƚĠĞƐƉĂƌ ůĞ ƉůĂƐŵŝĚĞ ƉWϰͲ'&WͲ&dZ͘ >Ă ƐĠƋƵĞŶĐĞ
EϭͬKƌŝWĚĞĐĞƉůĂƐŵŝĚĞƉĞƌŵĞƚƐŽŶŵĂŝŶƚŝĞŶĠƉŝƐŽŵĂůĚĂŶƐůĞƐĐĞůůƵůĞƐĞƚƐĂƌĠƉůŝĐĂƚŝŽŶƐǇŶĐŚƌŽŶĞ
ĚĞůĂĚŝǀŝƐŝŽŶĐĞůůƵůĂŝƌĞ͘ŝŶƐŝ͕ŝůĐŽŶĨğƌĞƉŽƚĞŶƚŝĞůůĞŵĞŶƚĂƵǆĐĞůůƵůĞƐ,KƚƌĂŶƐĨĞĐƚĠĞƐƵŶĞĞǆƉƌĞƐƐŝŽŶ
ƐƚĂďůĞĞƚăůŽŶŐƚĞƌŵĞĚĞůĂƉƌŽƚĠŝŶĞĚĞĨƵƐŝŽŶ'&WͲ&dZ͘ĨŝŶĚĞǀĂůŝĚĞƌůĞƐ,KͲ'&WͲ&dZĐŽŵŵĞ
ĐĞůůƵůĞƐĚŽŶŶĞƵƐĞƐĚ͛sƉŽƵƌŶŽƚƌĞĠƚƵĚĞ͕ŝůĐŽŶǀŝĞŶƚĚĞǀĠƌŝĨŝĞƌƋƵ͛ĞůůĞƐĞǆƉƌŝŵĞŶƚďŝĞŶůĂƉƌŽƚĠŝŶĞ
Ě͛ŝŶƚĠƌġƚĞƚƋƵĞĐĞůůĞͲĐŝĞƐƚĐŽƌƌĞĐƚĞŵĞŶƚŽƌŝĞŶƚĠĞăůĂŵĞŵďƌĂŶĞĚĞƐĐĞůůƵůĞƐĞƚĨŽŶĐƚŝŽŶŶĞůůĞĞŶƚĂŶƚ
ƋƵĞĐĂŶĂůăŝŽŶƐĐŚůŽƌƵƌĞ͘
'ƌąĐĞ ă ůĂ ĨůƵŽƌĞƐĐĞŶĐĞ ĚĞ ůĂ '&W͕ ƵŶĞ ŽďƐĞƌǀĂƚŝŽŶ ĚĞƐ ĐĞůůƵůĞƐ ,KͲ'&WͲ&dZ ĂƵ ŵŝĐƌŽƐĐŽƉĞ ă
ĠƉŝĨůƵŽƌĞƐĐĞŶĐĞƐƵŐŐğƌĞƚŽƵƚĚ͛ĂďŽƌĚůĂƉƌĠƐĞŶĐĞĚĞůĂƉƌŽƚĠŝŶĞĚĞĨƵƐŝŽŶăůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞ
ĞƚĚĂŶƐ ůĞĐǇƚŽƉůĂƐŵĞĚĞƐĐĞůůƵůĞƐ ;&ŝŐƵƌĞϲϯͿ͘hŶĞĞǆƉĠƌŝĞŶĐĞĚĞĐǇƚŽŵĠƚƌŝĞĞŶ ĨůƵǆƵƚŝůŝƐĂŶƚƵŶ
ĂŶƚŝĐŽƌƉƐ ĚŝƌŝŐĠ ĐŽŶƚƌĞ ů͛ĞĐƚŽĚŽŵĂŝŶĞ ĚƵ ĐĂŶĂů &dZ Ă ƌĠǀĠůĠ ϳϬй ĚĞ ĐĞůůƵůĞƐ &dZͲƉŽƐŝƚŝǀĞƐ
;&ŝŐƵƌĞϲϯͿĞƚĐŽŶĨŝƌŵĞůĂƉƌĠƐĞŶĐĞĚĞůĂƉƌŽƚĠŝŶĞ&dZĐŽƌƌĞĐƚĞŵĞŶƚŽƌŝĞŶƚĠĞăůĂŵĞŵďƌĂŶĞĚĞƐ
ĐĞůůƵůĞƐ͘

&ŝŐƵƌĞϲϯ͘ĂƌĂĐƚĠƌŝƐƚŝƋƵĞƐĚĞƐĐĞůůƵůĞƐ,KͲ'&WͲ&dZĚŽŶŶĞƵƐĞƐĚ͛s
͘/ŵĂŐĞƐĚĞŵŝĐƌŽƐĐŽƉŝĞ;ŝͿĞŶĐŽŶƚƌĂƐƚĞĚĞƉŚĂƐĞĞƚ;ŝŝͿăĠƉŝĨůƵŽƌĞƐĐĞŶĐĞ
͘ZĠĂĐƚŝǀŝƚĠăů͛ĂŶƚŝĐŽƌƉƐĂŶƚŝͲ&dZĚŝƌŝŐĠĐŽŶƚƌĞů͛ĞĐƚŽĚŽŵĂŝŶĞ

ĨŝŶĚĞǀĠƌŝĨŝĞƌƋƵĞůĞ&dZƉƌĠƐĞŶƚăůĂŵĞŵďƌĂŶĞĚĞƐĐĞůůƵůĞƐ,KͲ'&WͲ&dZĞƐƚĨŽŶĐƚŝŽŶŶĞůĞŶƚĂŶƚ
ƋƵĞĐĂŶĂůăŝŽŶƐĐŚůŽƌƵƌĞ͕ƵŶƚĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĂĠƚĠƌĠĂůŝƐĠĞŶĐŽůůĂďŽƌĂƚŝŽŶĂǀĞĐůĞůĂďŽƌĂƚŽŝƌĞ
ĚƵWƌDĂƌĐŚĂŶƐŽŶĚĞů͛ƵŶŝǀĞƌƐŝƚĠĚĞ'ĞŶğǀĞ͘ĞƚĞƐƚƵƚŝůŝƐĞƵŶĞƐŽŶĚĞĨůƵŽƌĞƐĐĞŶƚĞĞƚƐĞŶƐŝďůĞĂƵ
ƉŽƚĞŶƚŝĞůĚĞŵĞŵďƌĂŶĞ;Αϴ͘ϭƉϭϭϰͿ͘>ĂƐŽŶĚĞŶŽŵŵĠĞŝ^Ϯ;ϯͿĞŶƚƌĞĚĂŶƐůĞƐĐĞůůƵůĞƐůŽƌƐƋƵ͛ĞůůĞƐ
ƐĞĚĠƉŽůĂƌŝƐĞŶƚĞƚŝŶǀĞƌƐĞŵĞŶƚ͘&dZĠƚĂŶƚƵŶĐĂŶĂůƋƵŝĞǆƉƵůƐĞůĞƐŝŽŶƐĐŚůŽƌƵƌĞ͕ƐŽŶĂĐƚŝǀĂƚŝŽŶƐĞ
ƚƌĂĚƵŝƚƉĂƌƵŶĞĞŶƚƌĠĞĚĞůĂƐŽŶĚĞĨůƵŽƌĞƐĐĞŶƚĞĚĂŶƐůĂĐĞůůƵůĞ͘hŶŵŝĐƌŽƐĐŽƉĞăĨůƵŽƌĞƐĐĞŶĐĞĐŽƵƉůĠ
ăƵŶĞĐĂŵĠƌĂƉĞƌŵĞƚĚĞƐƵŝǀƌĞĞŶƚĞŵƉƐƌĠĞůů͛ĂƉƉĂƌŝƚŝŽŶŽƵůĂĚŝƐƉĂƌŝƚŝŽŶĚĞůĂĨůƵŽƌĞƐĐĞŶĐĞĚĂŶƐůĞƐ
ĐĞůůƵůĞƐ͘>ĂƚĞĐŚŶŝƋƵĞƉĞƌŵĞƚĚ͛ĂŶĂůǇƐĞƌƵŶĐŚĂŵƉĚĞϮϬăϯϬĐĞůůƵůĞƐĞŶŵŽŶŽĐŽƵĐŚĞ͘>ĞƐŝŐŶĂůĞƐƚ
ƌĞƉƌĠƐĞŶƚĠƉĂƌůĞƌĂƉƉŽƌƚ&ƚͬ&ϬŽƶ&ƚƌĞƉƌĠƐĞŶƚĞůĂĨůƵŽƌĞƐĐĞŶĐĞăƵŶƚĞŵƉƐƚĞƚ&ϬůĂĨůƵŽƌĞƐĐĞŶĐĞĂƵ
ƚĞŵƉƐ Ϭ͘ >Ğ ƚĞƐƚ ĚĞ ĨŽŶĐƚŝŽŶŶĂůŝƚĠ ƌĠĂůŝƐĠ ƐƵƌ ůĞƐ ,KͲ'&WͲ&dZ ŵŽŶƚƌĞ ƵŶĞ ĂƵŐŵĞŶƚĂƚŝŽŶ ĚĞ
ĨůƵŽƌĞƐĐĞŶĐĞ͕ ƉůƵƐ ŵŽĚĞƐƚĞ ƋƵĞ ĐĞůůĞ ŽďƚĞŶƵĞ ĂǀĞĐ ůĞƐ ĐĞůůƵůĞƐ ƚĠŵŽŝŶƐ͕ ŵĂŝƐ ƚŽƵƚ ĚĞ ŵġŵĞ
ƐŝŐŶŝĨŝĐĂƚŝǀĞ ;&ŝŐƵƌĞ ϲϰͿ͘ >Ă ƉƌŽƚĠŝŶĞ ĚĞ ĨƵƐŝŽŶ ƉƌĠƐĞŶƚĞ ă ůĂ ŵĞŵďƌĂŶĞ ĚĞƐ ĐĞůůƵůĞƐ ĞƐƚ ĚŽŶĐ
ĨŽŶĐƚŝŽŶŶĞůůĞĞŶƚĂŶƚƋƵĞĐĂŶĂůăŝŽŶƐĐŚůŽƌƵƌĞ͕ǀĂůŝĚĂŶƚůĞƐ,KͲ'&WͲ&dZĐŽŵŵĞƉŽƐƐŝďůĞƐĐĞůůƵůĞƐ
ĚŽŶŶĞƵƐĞƐĚ͛s͘
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ/͗WƌĞƵǀĞĚĞĐŽŶĐĞƉƚĞŶĐĞůůƵůĞƐĚĞŚĂŵƐƚĞƌ
ϭϮϲ



&ŝŐƵƌĞϲϰ͘&ŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂƉƌŽƚĠŝŶĞ&dZŵĞƐƵƌĠĞăů͛ĂŝĚĞĚƵƚĞƐƚƵƚŝůŝƐĂŶƚůĞŝ^Ϯ;ϯͿ

>ĞƐ ǀĠƐŝĐƵůĞƐ ĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ ůŝďĠƌĠĞƐ ƉĂƌ ĐĞƐ ĐĞůůƵůĞƐ ŽŶƚ ĠƚĠ ŝƐŽůĠĞƐ ƉĂƌ ƵůƚƌĂĐĞŶƚƌŝĨƵŐĂƚŝŽŶ ă
ϯϬϬϬϬ ƉƵŝƐ ă ϭϬϬϬϬϬ Ő ĐŽŶĚƵŝƐĂŶƚ ƌĞƐƉĞĐƚŝǀĞŵĞŶƚ ă ĚĞƵǆ ƉŽƉƵůĂƚŝŽŶƐ͗ ƵŶĞ ĐŽŶƚĞŶĂŶƚ ůĞƐ Ds
ŶŽŵŵĠĞDWϯϬ͕ĞƚƵŶĞĐŽŶƚĞŶĂŶƚůĞƐǆŽŶŽŵŵĠĞDWϭϬϬ͘ĂŶƐůĞďƵƚĚĞůĞƐĐĂƌĂĐƚĠƌŝƐĞƌ͕ĐŚĂĐƵŶĞĚĞ
ĐĞƐ ƉŽƉƵůĂƚŝŽŶƐ Ă ĠƚĠ ĨƌĂĐƚŝŽŶŶĠĞ ĞŶ ƚƌŽŝƐ ƐŽƵƐͲƉŽƉƵůĂƚŝŽŶƐ ĚĞ ĚŝĨĨĠƌĞŶƚĞƐ ĚĞŶƐŝƚĠƐ ŐƌąĐĞ ă ƵŶĞ
ŶŽƵǀĞůůĞƵůƚƌĂĐĞŶƚƌŝĨƵŐĂƚŝŽŶƌĠĂůŝƐĠĞĞŶŐƌĂĚŝĞŶƚĐŽŶƚŝŶƵĚĞƐƵĐƌŽƐĞ͘>ĞƐƚƌŽŝƐƐŽƵƐͲƉŽƉƵůĂƚŝŽŶƐĚ͛s
ŶŽŵŵĠĞƐ,;ŚĂƵƚĞĚĞŶƐŝƚĠ͕ʌсϭ͕ϭϴʹϭ͕ϮϱͿ͕/;ĚĞŶƐŝƚĠŝŶƚĞƌŵĠĚŝĂŝƌĞ͕ʌсϭ͕ϭϰʹϭ͕ϭϴͿĞƚ>;ďĂƐƐĞ
ĚĞŶƐŝƚĠ͕ ʌ с ϭ͕Ϭϲ ʹ ϭ͕ϭϰͿ ŽŶƚ ĠƚĠ ĂŶĂůǇƐĠĞƐ ƉĂƌ ĐǇƚŽŵĠƚƌŝĞ ĞŶ ĨůƵǆ Ğƚ ƉĂƌ ƋZdͲWZ͘ Ğ ŵĂŶŝğƌĞ
ŝŶƚĠƌĞƐƐĂŶƚĞ͕ ůĞƐ ĨƌĂĐƚŝŽŶƐ , ĐŽŶƚŝĞŶŶĞŶƚ ƉůƵƐ ĚĞ ƉƌŽƚĠŝŶĞ Ğƚ ŵŽŝŶƐ Ě͛ZEŵ '&WͲ&dZ ƋƵĞ ůĞƐ
ĨƌĂĐƚŝŽŶƐĚĞƉůƵƐĨĂŝďůĞĚĞŶƐŝƚĠ;dĂďůĞĂƵϵͿ͘WĂƌĂŝůůĞƵƌƐ͕ ůĞƐDsƐĞŵďůĞŶƚĐŽŶƚĞŶŝƌƉůƵƐĚĞƉƌŽƚĠŝŶĞ
Ě͛ŝŶƚĠƌġƚƋƵĞůĞƐǆŽ͕ăƌĂŝƐŽŶĚĞϭϬ͕ϯйĚ͛sĨůƵŽƌĞƐĐĞŶƚĞƐǀĞƌƚĞƐĐŽŶƚƌĞϯ͕ϲйĞŶŵŽǇĞŶŶĞ͘ĞŵĂŶŝğƌĞ
ŐĠŶĠƌĂůĞ͕ůĞƐƌĠƐƵůƚĂƚƐŵŽŶƚƌĞŶƚůĂƉƌĠƐĞŶĐĞĚĞƉƌŽƚĠŝŶĞĞƚĚ͛ZEŵ'&WͲ&dZĚĂŶƐƚŽƵƚĞƐůĞƐĨƌĂĐƚŝŽŶƐ͘

dĂďůĞĂƵϵ͘WƌŽƉŽƌƚŝŽŶƐĚĞƉƌŽƚĠŝŶĞƐ'&WнĞƚƋƵĂŶƚŝƚĠƐĚ͛ZEŵ'&WͲ&dZ
ĚĠƚĞĐƚĠĞƐĚĂŶƐůĞƐsƉƌŽĚƵŝƚĞƐƉĂƌůĞƐ,KͲ'&WͲ&dZ
>ĞƐsĂŝŶƐŝ ĐĂƌĂĐƚĠƌŝƐĠĞƐŽŶƚĠƚĠŵŝƐĞƐ ĂƵ ĐŽŶƚĂĐƚĚĞ ĐĞůůƵůĞƐ,KĐŝďůĞƐ͕ ŶŽŶ ƚƌĂŶƐĨĞĐƚĠĞƐƉĂƌ ůĞ
ƉůĂƐŵŝĚĞƉWϰͲ'&WͲ&dZĞƚŶ͛ĞǆƉƌŝŵĂŶƚĚŽŶĐƉĂƐůĂƉƌŽƚĠŝŶĞĚĞĨƵƐŝŽŶĚĞŵĂŶŝğƌĞĐŽŶƐƚŝƚƵƚŝǀĞ͘
>͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐsĞƐƚƐƵŝǀŝĞĂƵĐŽƵƌƐĚƵƚĞŵƉƐƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ͕ŐƌąĐĞăůĂĨůƵŽƌĞƐĐĞŶĐĞĚĞ
ůĂ'&WĨƵƐŝŽŶŶĠĞĂƵĐĂŶĂů&dZ;&ŝŐƵƌĞϲϱͿ͘>ĞƐƌĠƐƵůƚĂƚƐŵŽŶƚƌĞŶƚĚĞƐĐŝŶĠƚŝƋƵĞƐƐŝŵŝůĂŝƌĞƐĞŶƚƌĞůĞƐ
ĚŝĨĨĠƌĞŶƚĞƐƐŽƵƐͲĐůĂƐƐĞƐĚĞĚĞŶƐŝƚĠ͘WŽƵƌůĞƐĐĞůůƵůĞƐƚƌĂŝƚĠĞƐƉĂƌůĞƐDWϯϬ͕ƵŶƐŝŐŶĂů'&WнĞƐƚĚĠƚĞĐƚĂďůĞ
ĚĂŶƐϰăϲйĚĞƐĐĞůůƵůĞƐĐŝďůĞƐĚğƐϮŚĞƚĐĞũƵƐƋƵ͛ăϴŚ͘ĞƐŝŐŶĂůĂƵŐŵĞŶƚĞĞŶƐƵŝƚĞƉƌŽŐƌĞƐƐŝǀĞŵĞŶƚ
ũƵƐƋƵ͛ăĂƚƚĞŝŶĚƌĞϳϯăϴϯйĚĞƐĐĞůůƵůĞƐĐŝďůĞƐăϱũŽƵƌƐ͘WŽƵƌ ůĞƐĐĞůůƵůĞƐƚƌĂŝƚĠĞƐƉĂƌůĞƐDWϭϬϬ͕ƵŶĞ
ĐŝŶĠƚŝƋƵĞ ƐŝŵŝůĂŝƌĞ ĞƐƚ ŽďƐĞƌǀĠĞ͕ ũƵƐƋƵ͛ă ĂƚƚĞŝŶĚƌĞ ϱϳ ă ϳϲй ĚĞ ĐĞůůƵůĞƐ ĐŝďůĞƐ '&Wн ă ϱũŽƵƌƐ͘ ĞƐ
ƌĠƐƵůƚĂƚƐĞŶĚĞƵǆƉŚĂƐĞƐƐƵŐŐğƌĞŶƚƋƵĞůĂƉƌŽƚĠŝŶĞĞƐƚƚƌĂŶƐĨĠƌĠĞăƵŶĨĂŝďůĞŶŽŵďƌĞĚĞĐĞůůƵůĞƐĚĂŶƐ
ƵŶƉƌĞŵŝĞƌƚĞŵƉƐ͕ƉƵŝƐƋƵĞ ůĂŶĠŽƐǇŶƚŚğƐĞĚĞƉƌŽƚĠŝŶĞăƉĂƌƚŝƌĚ͛ZEŵƚƌĂŶƐĨĠƌĠƉƌĞŶĚ ůĞƌĞůĂŝĞƚ
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ/͗WƌĞƵǀĞĚĞĐŽŶĐĞƉƚĞŶĐĞůůƵůĞƐĚĞŚĂŵƐƚĞƌ
ϭϮϳ

ĐŽŶĐĞƌŶĞƌĂŝƚĐĞƚƚĞĨŽŝƐͲĐŝůĂŵĂũŽƌŝƚĠĚĞůĂƉŽƉƵůĂƚŝŽŶĐĞůůƵůĂŝƌĞ͘ĞƚƚĞŚǇƉŽƚŚğƐĞĞƐƚĐŽŶĨŽƌƚĠĞƉĂƌůĂ
ƉƌĠƐĞŶĐĞĚ͛ZEŵĚĂŶƐůĞƐĐĞůůƵůĞƐĐŝďůĞƐĚĞƐs;&ŝŐƵƌĞϲϲͿ͘
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Abstract
Cell microparticles (MPs) released in the extracellular milieu can embark plasma membrane and intracellular components
which are specific of their cellular origin, and transfer them to target cells. The MP-mediated, cell-to-cell transfer of three
human membrane glycoproteins of different degrees of complexity was investigated in the present study, using a CHO cell
model system. We first tested the delivery of CAR and CD46, two monospanins which act as adenovirus receptors, to target
CHO cells. CHO cells lack CAR and CD46, high affinity receptors for human adenovirus serotype 5 (HAdV5), and serotype 35
(HAdV35), respectively. We found that MPs derived from CHO cells (MP-donor cells) constitutively expressing CAR (MP-CAR)
or CD46 (MP-CD46) were able to transfer CAR and CD46 to target CHO cells, and conferred selective permissiveness to
HAdV5 and HAdV35. In addition, target CHO cells incubated with MP-CD46 acquired the CD46-associated function in
complement regulation. We also explored the MP-mediated delivery of a dodecaspanin membrane glycoprotein, the CFTR
to target CHO cells. CFTR functions as a chloride channel in human cells and is implicated in the genetic disease cystic
fibrosis. Target CHO cells incubated with MPs produced by CHO cells constitutively expressing GFP-tagged CFTR (MP-GFP-
CFTR) were found to gain a new cellular function, the chloride channel activity associated to CFTR. Time-course analysis of
the appearance of GFP-CFTR in target cells suggested that MPs could achieve the delivery of CFTR to target cells via two
mechanisms: the transfer of mature, membrane-inserted CFTR glycoprotein, and the transfer of CFTR-encoding mRNA.
These results confirmed that cell-derived MPs represent a new class of promising therapeutic vehicles for the delivery of
bioactive macromolecules, proteins or mRNAs, the latter exerting the desired therapeutic effect in target cells via de novo
synthesis of their encoded proteins.
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Introduction
The extracellular milieu contains a vast family of cell-derived,
particulate elements which are heterogenous in size, depending
upon the shedding process, cell type and cellular compartments
from which they are issued. According to the most recent and
generally accepted definition, extracellular microparticles (MPs)
are membrane-derived vesicles with diameter ranging from 100 to
500 nm, which are released from virtually all cell types (reviewed
in [1–5]). Extracellular release of MPs occurs in response to certain
stress conditions [6,7] or pathological processes [8–10]. However,
MPs have also been shown to be released spontaneously and
physiologically, and are now considered as key elements in the cell-
to-cell communications [3,11–13]. This include angiogenesis [14],
blood coagulation [15,16], infection by HIV-1 [17] and other
viruses [4], carcinogenesis [18], inflammation [19], vaccinology
[20], and more generally in immunity [8,21–23]. One particular
case of MP contribution to immunological processes has been
termed ‘trogocytosis‘ [24,25].
In general, MPs carry with them membrane and cytosolic
components specific of their cellular origin [26], including proteins
and nucleic acids, such as mRNAs and microRNAs [7,11,27–30],
and are capable of transferring their cargo to recipient cells
[16,29,31–34]. During their extracellular release, MPs can also
embark components which are foreign to the cells, such as nucleic
acids, proteins or glycoproteins expressed transiently or constitu-
tively by a plasmid or viral vector. The latter scenario is
reminiscent of the process of virus or virus-like particles (VLPs)
pseudotyping by foreign glycoproteins [35–40]. MPs are not only
considered as circulating biomarkers for the molecular profiling of
certain cancers [41], but their therapeutic potential as conveyors of
bioactive factors, proteins, RNAs including miRNAs, is being
evaluated for personalized medicine and for the treatment of a
number of diseases and cellular dysfunctions [5,7,9,11,27,30,42].
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In the present study, we developed a cellular model using
Chinese hamster ovarian cells (CHO) to analyse the MP-mediated
transfer of three human transmembrane glycoproteins with
different degrees of structural complexity and cellular topology,
CAR, CD46 and CFTR. CAR (coxsackie-adenovirus receptor)
and CD46 (complement regulatory protein and pathogen recep-
tor) are well-characterized type I membrane receptors of the Ig-
like family of molecules, which carry a single transmembrane
domain (monospanins). Both CAR and CD46 can act as cell
receptors for different viruses. CAR has been identified as the cell
receptor for the human adenovirus serotype 5 (HAdV5), and other
members of species A, C, D, E and F [43–46]. CD46 acts as a
cellular receptor for several viral pathogens, including measles
virus [47] and members of human adenovirus species B1, B2
(among them HAdV35) and D [43,48,49], and also plays the role
of cofactor in the inactivation of complement components C3b
and C4b by serum factor I [50]. CD46 and CAR differ in their
cellular localization: CD46 is localized at the apical membrane of
epithelial cells [48,50,51], whereas CAR is localized at the tight
junctions [52]. The CFTR (cystic fibrosis transmembrane
conductance regulator) is a complex type III membrane glyco-
protein, with large intracytoplasmic N- and C-terminal domains
and twelve membrane-spanning domains constituting a trans-
membrane, cAMP-dependent chloride channel [53–57]. It is
mainly present at the cellular apical surface of epithelial cells
[58,59], and localised in microdomains of the plasma membrane
referred to as lipid rafts [60].
CHO cells have been shown to efficiently release MPs, even in
the absence of stressing factors [17]. CHO cells were used to
establish stable cell lines which constitutively express CAR, CD46
and CFTR (MP-donor cells). MPs derived from these cells were
first tested for their capacity to incorporate CAR, CD46 or CFTR
(MP packaging or pseudotyping), and secondly, for their compe-
tency in transferring the CAR, CD46, and CFTR proteins and
their specific functions to naive CHO cells used as target cells (MP-
recipient cells). We found that new biological functions associated
to CAR, CD46 or CFTR were acquired by the target CHO cells
after incubation with MP-CAR, MP-CD46 or MP-CFTR,
respectively. Our results demonstrated that MPs have the
therapeutic potential for the cell-to-cell transfer of bioactive
molecules. The function(s) carried over by MPs could be direct, via
MP-packaged therapeutic proteins, or indirect, via specific
mRNAs, such as the mRNA encoding the wild-type CFTR for
the correction of the defective chloride channel function in cystic
fibrosis.
Results
Isolation and Recovery of MPs from CAR- and CD46-
expressing CHO Cells
The CHO-CAR and CHO-CD46 cells were derived from the
parental CHO-K1 cell line to constitutively express and display
CAR [44] and CD46 [61–63] at their surface, respectively. The
recovery of MPs from stressed cells is usually higher than from
nonstressed cells. However, since MPs issued from stressed cells
could transfer stress signals and induce the apoptosis of recipient
cells, our starting material was the culture medium of nonstressed
CHO-CAR and CHO-CD46 cells. Extracellular MPs were
recovered by a two-step ultracentrifugation procedure which
separated MPs according to their size, consisting of a first
sedimentation at 30,0006g, followed by a second at 100,0006g.
Two populations were thus obtained, abbreviated MP30 and
MP100, respectively (Fig. S1). The MP30 fraction contained large
MPs characterized by their heterogeneity in shape and size,
ranging from 50–500 nm in diameter, consistent with plasma
membrane-shedded MPs (Fig. 1A). On the other hand, the MP100
population consisted of homogenous and regular particles, rather
spherical and relatively small in size (50–100 nm; Fig. 1B),
reminiscent of exosomes or exosome-like particles [2,28]. Anti-
bodies directed against human and mouse TSG101 and CD63,
two surface markers of exosomes, were used in attempts to further
characterize this population. However, no clear reaction was
obtained with these antibodies on CHO cell lysates or MP pellets
by Western blot or flow cytometry, respectively. Extracellular MPs
released by CHO-CAR and CHO-CD46 cells were therefore
differentiated only by their sedimentation properties, and referred
to as MP30 and MP100 in the present study.
The yields of MPs spontaneously recovered from 107 cells
(CHO-CAR or CHO-CD46) ranged from 16107 to 36107 for
MP30 after 72 h culture, and a similar recovery was obtained for
MP100. After resuspension of the MP pellets in PBS, the total MP
concentration (titer in physical MPs) of our working stocks usually
ranged between 46107 to 76107 MPs/ml for MP30 or MP100,
corresponding to total protein concentrations in the range of 700–
850 ng/ml. Considering their size and composition heterogeneity,
an average of 100 ng protein corresponded to a total number of
56106 to 76106 MP30 or MP100.
Figure 1. Electron microscopy (EM) of MPs isolated from CHO-
CD46 cells. (A), Negative staining and immuno-EM of MP30CD46. (B),
Negative staining (a), and immuno-EM (b) of MP100CD46. In (A) and (B,
b), immunogold labeling was performed using anti-C46 antibody and
10 nm-gold tagged complementary antibody. MP-associated gold
grains are indicated by arrows. (C), Ultrathin sections of pelletable
complexes of MP30CD46-HAdV5F35, shown at low (a) and high (b)
magnifications. Particles of HAdV5F35 vector (70–80 nm in diameter) in
complex with MP30CD46 are indicated by the letter V.
doi:10.1371/journal.pone.0052326.g001
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Efficiency of Incorporation of CAR and CD46 by MPs
MPs isolated from CHO-CAR and CHO-CD46 cells by our
two-step ultracentrifugation procedure were referred to as
MP30CAR and MP100CAR, and MP30CD46 and MP100CD46,
respectively. The proportion of CAR-positive and CD46-positive
MPs was determined by flow cytometry using specific antibodies,
as this technique detected the CAR and CD46 molecules exposed
at the MP surface, and potentially active as adenoviral receptors.
The mean value of the percentage of MP30CAR to total MPs was
5.861.4% (mean 6 SEM, n=3), corresponding to a mean
bioactive MP titer of 26105 MP30CAR/ml, and only 2.861.2%
for MP100CAR. On the other hand, the mean percentage of
MP30CD46 to total MPs was 7.561.5% (viz. a mean bioactive MP
titer of 56105 MP30CD46/ml), versus 2.261.3% for MP100CD46.
Due to the higher proportion of MPs positive for CAR and CD46
glycoproteins in the MP30 populations, MP30CAR and
MP30CD46 were used for the MP-mediated protein transfer
experiments. By taking into account the value of the bioactivity
titer of our MP30 stocks, the MP dose per target CHO cell ranged
from 5 to 50 MP30CAR or MP30CD46.
The presence of CAR or CD46 molecules at the surface of
MP30 and MP100 was confirmed by immunoelectron microscopy
(immuno-EM), using anti-CAR or anti-CD46 mouse monoclonal
antibody followed by a secondary 10 nm-gold-labeled anti-mouse
IgG. The proportion of MP30 or MP100 associated with anti-
CD46-bound or anti-CAR-bound colloidal gold grains was found
to range between 2 to 3% (Fig. 1A, B). This value was consistent
with the flow cytometry data, considering that MP30 and MP100
adsorbed on a solid support did not offer a full access to antibodies,
compared to MPs in suspension.
CD46 and CAR Molecules Displayed on MP30 were
Functional as Adenoviral Receptors
To assess the functionality of CAR and CD46 molecules on
MP30 as adenoviral receptors, samples of MP30CAR and
MP30CD46 were incubated with HAdV5-GFP or HAdV5F35-
GFP vectors for 2 h at 37uC, using equal numbers of MPs and
vector particles. The samples were then layered over a 20%-
sucrose cushion, and centrifuged at 30,0006g for 2 h. The
material which pelleted through the cushion was fixed and
embedded, and ultrathin sections were processed for observation
under the electron microscope (EM). Numerous complexes of
MP30-viral vector particles were observed in the 30,0006g-
pelletable fraction, as exemplified with MP30CD46 and
HAdV5F35-GFP (Fig. 1C). These results confirmed that CD46
and CAR molecules displayed on MP30 were functional as cellular
receptors for their specific adenoviruses. MP30CHO from
unmodified, parental CHO cells were used as negative control.
MP30CHO and MP30CD46 were incubated with aliquots of
HAdV5F35-GFP vector, as above, and the mixtures added to
monolayers of target CHO cells. Samples were harvested after 2 h
at 37uC, and processed for EM. Particles of adenoviral vector were
observed in complex with MP30CD46 at the surface of the target
cells (Fig. 2A), whereas no vector particle in association with
control MP30CHO was observed (Fig. 2B).
MP-mediated Transfer of CAR and CD46 to Target Cells
(i) Transfer efficiency. To evaluate this parameter, aliquots
of MP30CAR and MP30CD46 were added to CHO cell
monolayers (105 cells per well; 5 MP30/cell), and incubated for
2 h at 37uC. The supernatant was then removed and replaced by
prewarmed complete medium. The cells were further incubated at
37uC, and cell samples were harvested at different time intervals,
from 6 h to 10 days. The presence of CAR and CD46 molecules
on the surface of recipient cells was determined by flow cytometry.
The percentage of CAR- or CD46-positive cells was found to be
approximately 3% at 6 h posttransfer (pt), 6–7% at 24–48 h, and
15–18% after 72 h. The plateau at about 15–18% was maintained
until day-5, and progressively declined after one week (not shown).
(ii) Functionality of CAR and CD46 in MP-recipient cells
(MP dose-dependence). To determine whether CAR and
CD46 were functional as adenoviral receptors in MP-transduced
cells, CHO cells were incubated with increasing doses of
MP30CAR or MP30CD46, ranging from 0 to 30 MP30/cell, and
assayed at 48 h pt for their permissiveness to HAdV5-GFP and
HAdV5F35-GFP, respectively. HAdV5-GFP and HAdV5F35-
GFP were used at a constant MOI of 500 vp/cell. As negative
control, MP30CHO from parental CHO cells were used at the
same doses. With MP30CHO, or at low doses of MP30CAR and
MP30CD46 (#5 MP30/cell), 2 to 10% cells were found to become
GFP-positive (Fig. 3), which corresponded to the background of
infection of CHO cells by HAdV5 and HAdV5F35 via other cell
surface molecules, such as heparan sulfate glucosaminoglycans,
which act as alternative receptors for HAdV5 and HAdV5F35
[43,64]. However, CHO cells pre-incubated with MP30CAR or
MP30CD46, and infected with HAdV5-GFP and HAdV5F35-
GFP, respectively, showed a 2- to 3-fold increase in GFP-positive
cells. This significant increase in permissiveness to the adenovirus
Figure 2. EM of target cells incubated with control MP30CHO or
MP30CD46 in complex with HAdV5F35. (A), Ultrathin sections of
target CHO cells incubated with MP30CD46-HAdV5F35 complexes. V,
particles of HAdV5F35 vector. (B), Ultrathin sections of target CHO cells
incubated with control MP30CHO from nontransduced CHO cells, mixed
with HAdV5F35. Sections are shown at low (a) and high (b)
magnifications. Note the absence of vector particles associated with
control MP30CHO.
doi:10.1371/journal.pone.0052326.g002
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vectors was MP dose-dependent (Fig. 3). These results indicated
that MP30CAR and MP30CD46 were capable of transfering the
CAR and CD46 molecules to CHO target cells.
(iii) Receptor specificity in MP-recipient cells. As addi-
tional controls, we assessed the specificity of vector-receptor
recognition, by infecting MP30CD46-transduced cells with
HAdV5-GFP, and vice versa, MP30CAR-transduced cells with
HAdV5F35-GFP. Only a background GFP signal was detected
with these two heterotypic pairs, demonstrating the specificity of
the newly acquired CAR and CD46 receptor molecules towards
their respective adenoviral vectors (Fig. 3).
(iv) Functionality of CD46 as complement regulatory
factor in MP-recipient cells. The antiapoptotic activity of
CD46 transferred to CHO cells was analyzed in CHO cells
interacted with MP30CHO or with MP30CD46, then incubated
with increased doses of complement fraction C3. A significant
effect of protection against complement lysis was observed in
MP30CD46-transduced CHO cells, by comparison to control cells
(Fig. 4A).
Influence of VSV-G Incorporation on MP30-mediated
Transfer of CAR or CD46
The following experiments were designed to determine whether
the transfer of CAR or/and CD46 to target CHO cells would be
improved by the incorporation of VSV-G, the envelope glycopro-
tein G of vesicular stomatitis virus, into the MP envelope. We
found that baculovector-mediated expression of VSV-G in CHO-
CAR and CHO-CD46 cells did not enhance the production of
CAR- or CD46-pseudotyped MPs (data not shown). Likewise,
coincorporation of VSV-G with CAR or CD46 into MP30 did not
significantly increase the degree of permissiveness of CHO cells to
HAdV5-GFP or HAdV5F35-GFP after transduction by
MP30CAR-VSV-G or MP30CD46-VSV-G (Fig. S2). This implied
Figure 3. MP30-mediated transfer and functionality of (a) CAR, or (b) CD46 as adenoviral receptors in target cells. Aliquots of CHO cells
(target cells) were incubated with MP30CAR (a) or MP30CD46 (b) at different MP doses per cell, as indicated in the x-axis. At 72 h after MP30-cell
interaction, cells were infected with HAdV5-GFP or HAdV5F35-GFP vector, at the same MOI (500 vp/cell). The degree of CHO permissiveness to
HAdV5-GFP or HAdV5F35-GFP vector was evaluated by flow cytometry analysis of the intracellular GFP signal. In (a), HAdV5F35-GFP, which does not
recognize CAR as cellular receptor, was used as the negative control. In (b), HAdV5-GFP, which does not recognize CD46 as cellular receptor, was
used as the negative control. MP30 from nontransduced CHO cells (Control MP) served as the negative controls in both panels.
doi:10.1371/journal.pone.0052326.g003
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that VSV-G was not a facilitator of MP30 uptake by the target
CHO cells, and VSV-G was not included in the following
experiments.
Time-course Analysis of the Acquisition of New
Functionality by MP30-recipient Cells
The next issue was to determine at which time after
MP30CD46-cell interaction the CHO target cells acquired the
adenovirus receptor function carried by CD46. CHO cells were
incubated with a constant dose of MP30CD46 (20 MP30/cell), and
at different times after MP30-cell interaction, the cells were
incubated with HAdV5F35-GFP vector at constant vector MOI
(500 vp/cell) for 2 h at 37uC. At 48 h post-infection (pi), the
permissiveness of the cells to HAdV5F35-GFP was determined by
flow cytometry analysis. A progressive increase in adenoviral
permissiveness was observed, with 10% GFP-positive cells at 48 h
pi, reaching a plateau of 20–25% GFP-positive cells at 72–144 h
(Fig. 4B). Similar results were obtained with MP30CAR (not
shown). The kinetic data implied that a larger proportion of cells
became permissive to adenovirus with time, and suggested the
contribution of additional CD46 molecules. This was likely due to
newly synthesized CD46 from CD46-encoding mRNA transferred
by MP30CD46 to the target cells, as demonstrated below for MP-
mediated CFTR transfer.
Generation of CHO Cells Stably Expressing GFP-CFTR
A CHO cell line stably expressing GFP-fused human CFTR
was generated (CHO-GFP-CFTR) using the pCEP4-GFP-CFTR
episomal plasmid. The pCEP4-GFP-CFTR-directed expression of
the GFP-CFTR fusion protein in these cells showed localisation of
GFP signal in the cytoplasm, perinuclear and submembrane
regions (Fig. 5A i, ii; and Fig. S3A). A similar fluorescence
pattern was observed in CHO-CD46 cells transduced by the
HAdV5F35-GFP-CFTR vector which were used as positive
control (Fig. 5A iii, iv). In CHO-GFP-CFTR cells, the CFTR
molecules were correctly oriented in the plasma membrane, as
Figure 4. Functionality of exogenous CD46 in MP30CD46-transduced CHO cells. (A), CD46 as complement C3 regulator. CHO cells
were harvested at 48 h posttransfer, and the CD46-induced protection against complement C3-mediated cell apoptosis was assayed by the
percentage of Annexin V-positive cells determined by flow cytometry at increasing doses of complement C3. (B), Kinetics of the gain of
adenoviral receptor function by MP30CD46-transduced CHO cells. CHO cells were harvested at different times after MP30CD46-transfer, and
cell permissiveness to the HAdV5F35-GFP vector was assessed by infection with HAdV5F35-GFP at MOI 500. Cells were analyzed for GFP signal at 48 h
postinfection. The degree of permissiveness to the vector was expressed as the percentage of GFP-positive cells (left y-axis), and the relative
transduction efficiency (RTE; right y-axis). The RTE, in arbitrary units (AU), was given using the formula = (percentage of GFP-positive cells) x (MFI;
mean fluorescence intensity).
doi:10.1371/journal.pone.0052326.g004
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shown by the labeling of nonpermeabilized CHO-GFP-CFTR
cells with an anti-CFTR monoclonal antibody directed against the
first extracellular loop of the CFTR ectodomain (Fig. 5B).
The chloride channel function in CHO-GFP-CFTR cells was
investigated using the voltage-sensitive probe DiSBAC2(3). The
fluorescent signal of DiSBAC2(3) has been shown to vary with
changes of the membrane potential induced by the cAMP/low-
chloride-mediated activation of the CFTR [65]. Parental CHO
cells were used as negative controls, and CHO-CD46 cells
transduced by the HAdV5F35-GFP-CFTR vector were used as
positive controls. A positive fluorescent signal was observed in
CHO-GFP-CFTR cells in response to the addition of the cAMP-
based cocktail of CFTR activators, demonstrating the functionality
of the exogenous GFP-CFTR molecules as chloride channels
(Fig. 5C). HAdV5F35-GFP-CFTR-transduced cells used as
positive control showed a strong enhancement of the fluorescent
signal in the presence of CFTR activators (Fig. 5C), consistent
with the high transduction efficiency of CHO-CD46 by
HAdV5F35 [55,66]. CHO-GFP-CFTR cells were then tested
for the production of MPs carrying GFP-CFTR (MP-GFP-CFTR)
and the MP-mediated delivery of CFTR to target cells.
Isolation and Recovery of MP-GFP-CFTR
MP30GFP-CFTR and MP100GFP-CFTR were recovered from
the CHO-GFP-CFTR cell culture medium by the ultracentrifu-
gation procedure mentioned above and depicted in Fig. S1. The
presence of the GFP-tag allowed the direct tracking of GFP-CFTR
molecules in the different cell compartments, such as the vesicular
compartment and plasma membrane [55,66]. It also allowed the
detection of GFP-CFTR incorporated in MPs derived from GFP-
CFTR-expressing cells. The recovery of MP30GFP-CFTR and
MP100GFP-CFTR ranged from 1610
7 to 56107 per 107 CHO-
GFP-CFTR cells. Flow cytometry analysis indicated that the GFP-
CFTR signal was detected in both MP30 and MP100 populations,
although in significantly higher amounts in MP30 compared to
MP100 : 10.363.3% GFP-CFTR-positive MP30 (m6 SEM, n=3),
versus 3.663.3% for MP100. The presence of CFTR in both MP
populations was not surprising, considering the trafficking of
Figure 5. Expression, immunoreactivity and functionality of GFP-CFTR protein expressed from an episomal plasmid in CHO cells
(MP-producer cells). (A), CHO cells harboring the GFP-CFTR-encoding pCEP4 episomal plasmid, were examined by phase-contrast (i) and
epifluorescence microscopy (ii) of GFP-tagged CFTR protein. Positive controls, consisting of CHO cells transduced by the adenoviral vector HAdV5-
GFP-CFTR were similarly examined by phase-contrast (iii) and epifluorescence microscopy (iv). Scale bars, 20 mm. (B), Surface expression and correct
orientation of the GFP-tagged CFTR protein in pCEP4-GFP-CFTR harboring CHO cells, evaluated by flow cytometry using monoclonal antibody
against the first extracellular loop of the CFTR ectodomain. (C), Chloride channel activity of CFTR in negative control CHO cells (dotted bars), positive
control HAdV5F35-GFP-CFTR-transduced CHO-CD46 cells (hatched bars), and pCEP4-GFP-CFTR harboring CHO cells (black bars), evaluated using the
fluorescent probe DiSBAC2(3). The time-course analysis of DiSBAC2(3) fluorescence changes in the presence of a cocktail of CFTR activators was
monitored in regions of the cell monolayers corresponding to 20–30 cells. Bars represent the mean fluorescence value for each field of 20–30 cells 6
SEM. Symbols: *, p,0.05; **, p,0.01; ns, not significant.
doi:10.1371/journal.pone.0052326.g005
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CFTR molecules between intracellular membranal compartments
and the cell surface.
Fractionation of MP30GFP-CFTR and MP100GFP-CFTR
Populations and Distribution of GFP-CFTR between MP
Subclasses
To obtain the maximum efficiency of GFP-CFTR transfer to
target cells, it was important to determine whether a particular MP
fraction could be enriched in GFP-CFTR. To this aim, the MP30
and MP100 populations from CHO-GFP-CFTR cells were further
fractionated into subpopulations differing in density, using
ultracentrifugation in isopycnic gradients [67]. Three subpopula-
tions, corresponding to three density classes, were obtained for
each MP population (Fig. S1): (i) MPs of low density (MP30LD
and MP100LD) with a mean density (rm) of 1.10; (ii) MPs of
intermediate density (MP30ID and MP100ID; rm=1.16); and (iii)
MPs of high density (MP30HD and MP100HD; rm=1.21). Each
subclass of MP30 and MP100 populations was then assayed for the
presence of GFP-CFTR by flow cytometry analysis. The GFP-
CFTR protein was detected in all MP subclasses, with the highest
proportion of GFP-CFTR-positive MPs found in the high-density
compared to low-density subclasses: 14.5% for MP30HD versus
6.2% for MP30LD, and 8.3% for MP100HD versus 1.4% for
MP100LD (Table 1). This data suggested that CFTR glycoprotein
was associated with the higher density MPs.
Kinetics of MP-mediated Transfer of GFP-CFTR to Target
Cells
The following experiments were designed to determine the
capacity of each subpopulation of MPs to transfer GFP-CFTR to
target CHO cells. The MP30 (LD, ID and HD), and MP100 (LD,
ID and HD) subclasses were incubated with CHO cells at a ratio
of 5 MPs/cell for 2 h at 37uC. Inocula were removed, and
monolayers were postincubated with fresh, prewarmed medium at
37uC for 6 days. At different time-points, cell samples were
examined by fluorescence microscopy and flow cytometry for
qualitative and quantitative analyses of the GFP signal, respec-
tively. With the MP30 population, the GFP profiles did not differ
significantly for the three subclasses. At 2 h pt, 3.8 to 4.4% CHO
cells were GFP-positive, increasing to 5.5–6.6% at 4 h pt, followed
by a slight decrease at 6–8 h pt (Fig. 6A). At 8 h pt, the proportion
of GFP-positive cells increased progressively for the three MP30
subclasses, to attain a value of 73–83% GFP-positive cells 5 days pt
(Fig. 6A). A similar kinetics of appearance of GFP-positivity was
observed with the three MP100 subclasses: a discrete peak was
detected at 4 h pt, followed by a slight decrease at 6–8 h pt, and a
progressive increase to 57–76% GFP-positive cells after 5 days
(Fig. 6B).
The cell surface expression and proper membrane insertion of
GFP-CFTR was investigated by flow cytometry, using the anti-
CFTR ectodomain antibody as above. The maximal CFTR
display at the cell surface was observed at 2–3 days pt, with 50–
60% CFTR-positive cells after MP30-mediated transduction
(Fig. 7A). Similar levels (60–70% CFTR-positive cells) were
Table 1. Proportion of GFP-positive MPs in the different MP subclasses, and GFP-CFTR mRNA content (a).
Density subclass GFP(+) MP30 (% total MP) GFP(+) MP100 (% total MP) GFP-CFTR RNA in MP30
(b) GFP-CFTR RNA in MP100
(b)
LD (rm=1.10) 6.262.5 1.460.4 82.5614.3 97.7677.0
ID (rm= 1.16) 10.461.7 1.261.2 61.6635.2 44.0632.3
HD (rm=1.21) 14.563.2 8.362.1 51.3630.7 60.5622.5
(a)The proportion of GFP-positive MPs was determined by flow cytometry, and the GFP-CFTR mRNA content by qRT-PCR analysis. Data shown in the Table are mean
values (m) 6 SEM (n= 3).
(b)The values obtained after RT-PCR amplification of a RNA fragment of 196 nt in length overlapping the GFP C-terminal and CFTR N-terminal sequences were expressed
as ng RNA per 107 MP30 or MP100.
doi:10.1371/journal.pone.0052326.t001
Figure 6. Time-course expression of GFP-CFTR in MP-trans-
duced CHO cells. (A), (B), GFP-positive cells (expressed as %) were
determined by flow cytometry analysis of MP30-transduced (A) and
MP100-transduced cells (B), harvested at different times post-transfer
(pt). Bars represent mean values 6 SEM (n= 3).
doi:10.1371/journal.pone.0052326.g006
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observed after MP100-mediated transduction (Fig. 7B). The
presence of CFTR at the cell surface progressively declined after
day-4 (Fig. 7A, B).
Interestingly, there was a slight, but significant difference in
profile between the GFP signal and the CFTR ectodomain
immunoreactivity. The proportion of GFP-positive cells remained
as a plateau after 6 days (refer to Fig. 6 A, B) whereas the display of
CFTR at the cell surface decreased after day-4 (refer to Fig. 7).
Likewise, MP30- and MP100-recipient cells examined at day-5 pt
by confocal microscopy showed that the majority of the GFP-
CFTR signal appeared as cytoplasmic dots and speckles corre-
sponding to vesicular compartment(s), and in relatively low
proportion at the plasma membrane (Fig. S3B).
Occurrence of GFP-CFTR-encoding mRNA in MPs and
MP-recipient Cells
The kinetics of appearance of GFP-positive cells shown in Fig.5
suggested an early (4 h pt) and a late phase (3 days pt) of MP-
mediated GFP-CFTR transfer. We hypothesized that at early
times after interaction of MP30 and MP100 with target cells,
membrane-inserted GFP-CFTR glycoprotein molecules were
transferred to a small number of target cells (less than 10%),
following a pathway of MP-cell binding, endocytosis and
membrane fusion. At late times, the GFP-CFTR protein detected
in the MP-recipient cells was likely due to the neosynthesis of GFP-
CFTR from MP-embarked GFP-CFTR-encoding mRNA mole-
cules. To test this hypothesis, total RNA were extracted from the
different MP30 and MP100 subclasses, and analysed for the
presence of GFP-CFTR-encoding mRNA (mRNAgfp-cftr), using
quantitative RT-PCR and specific primers overlapping the
junction of the GFP C-terminal and CFTR N-terminal coding
sequences [55,66]. All MP subclasses were found to contain
comparable amounts of mRNAgfp-cftr (Table 1). However, when
the values of the MP content of mRNAgfp-cftr were expressed as the
ratio to b-actin mRNA content used as endogenous control,
significant differences in composition were observed between the
MP subclasses (Fig. 8A, B).
Figure 7. Time-course expression of GFP-CFTR glycoprotein at the surface of MP-transduced CHO cells. Cells harvested at different
times after MP-cell transfer were analyzed by flow cytometry for the immunoreactivity of the first N-terminal loop of the CFTR ectodomain with anti-
CFTR monoclonal antibody. (A), MP30-transduced CHO cells. (B), MP100-transduced CHO cells. Bars represent mean values 6 SEM (n=3).
doi:10.1371/journal.pone.0052326.g007
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Similarly, total RNA were extracted from MP-recipient cells
incubated with MP30 (LD, ID and HD), and MP100 (LD, ID and
HD) at day-5 pt, and qRT-PCR was carried out as above, using b-
actin mRNA as internal control. As positive controls, CHO-CD46
cells transduced by HAdV5F35-GFP-CFTR were processed for
RNA extraction and qRT-PCR assays. We found that the
recipient cells incubated with all the different subclasses of of
MP30 and MP100 contained mRNA
gfp-cftr, with a ratio to b-actin
content varying from 0.5- to 2-fold (Fig. 8C, D). Interestingly, the
variations in the cellular content of mRNAgfp-cftr reflected the
respective contents of the different MP subclasses. The observation
that almost 80% of the cells expressed GFP-CFTR protein at late
times pt suggested that nearly all cells received mRNAgfp-cftr
molecules when a bioactive MP-to-cell ratio of 5 MPs/cell was
used.
The efficiency of transfer of mRNAgfp-cftr was calculated as
follows. The average content of donor cells was found to be
4.46108 copies of mRNAgfp-cftr per mg total cellular RNA
extracted, with values ranging from 2.26108 to 6.66108 copies.
The average content of MP-recipient cells incubated with MP100-
GFP-CFTR was 3.56107 copies of mRNAgfp-cftr at 48 h after
transfer using 5 MPs/cell, with values ranging from 1.76107 to
5.36107 copies per mg total cellular RNA. We estimated the
transfer efficiency as the ratio 3.56107 : 4.46108 < 8%.
To eliminate the possibility of DNA transfer via MPs, CHO
cells were harvested at 48 h after incubation with each of the
different subclasses of MP30 and MP100, the DNA extracted and
probed for the episomal plasmid pCEP4-GFP-CFTR, using PCR
amplification of a 196 nt fragment overlapping the GFP-3’ and
CFTR-5’ sequences [66]. No specific DNA fragment was found at
this position in all cell samples tested (Fig. S4).
Functionality of Exogenous CFTR as Chloride Channel in
MP-recipient Cells
The next issue to address was whether target CHO cells
incubated with MP-GFP-CFTR acquired the CFTR-associated
chloride channel activity. CHO cells were taken 3 days after
incubation of MP30-GFP-CFTR or MP100-GFP-CFTR, the time
at which a maximum number of cells were observed to be GFP-
and CFTR-positive (refer to Fig. 6 and 7). The changes of the
DiSBAC2(3) fluorescent signal in MP-transduced cells in response
to the CFTR activator and inhibitor were monitored by
quantitative fluorescence microscopy (Fig. 9). As exemplified
with MP100-GFP-CFTR, the fluorescent signal increased progres-
sively in the presence of CFTR activators, and rapidly decreased
to background levels upon the addition of the CFTR inhibitor
GlyH-101 (Fig. 9). This effect was reversible, as the fluorescence
recovered progressively with the removal of GlyH-101 from the
Figure 8. Occurrence of GFP-CFTR-encoding mRNA in MPs and MP-transduced CHO cells. Bar graph representation of qRT-PCR assays of
MP30 (A), MP100 (B), MP30-transduced CHO cells (C), and MP100-transduced CHO cells (D). Data shown in the graphs are mean values (m) 6 SEM
(n=3). Symbols: *, p,0.05; **, p,0.01; ***, p,0.001; ns, not significant.
doi:10.1371/journal.pone.0052326.g008
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cAMP-containing superfusion medium (Fig. 9). Thus, the target
CHO cells showed a gain in biological function, i.e. the chloride
channel activity associated with acquired CFTR molecules.
Discussion
The current trends in biotherapy comprise the development of
stem cell technology in combination with ex vivo gene therapy, the
improvement of synthetic vectors, or the design of immunologi-
cally stealthy viral vectors, or safer viral integrative vectors with
controlled integration sites in host cells. The present study
explored an alternative strategy to transfer therapeutic biomole-
cules to target cells, using MPs as conveyors. MPs have been
reported to successfully mediate the transfer of surface molecules,
such as receptors and extracellular matrix proteases, and also
intracellular components, including proteins, lipids and RNA
molecules of different types [1–3,27].
In the present study, the cellular model for MP production and
uptake was the Chinese Hamster Ovarian (CHO) cell line, used as
MP-producer and MP-recipient cells. This choice was based on
the following considerations. (i) CHO cells did not express
orthologs of the human CAR, CD46 and CFTR glycoproteins,
Figure 9. CFTR channel activity in MP-transduced CHO recipient cells. (A), Evolution of the DiSBAC2(3) fluorescence signal. The time-
course analysis of DiSBAC2(3) fluorescence changes was monitored in regions of the cell monolayer corresponding to 20–30 cells, taken at 72 h post-
transfer, a time point corresponding to the maximal immunoreactivity of CFTR glycoprotein at the cell surface. Changes in the fluorescent signal were
expressed as Ft/F0 ratio values, in which Ft and F0 were the fluorescence values at the times t and t0, respectively, and t0 the time when the cAMP-
containing, CFTR-activating cocktail was added. The cocktail of CFTR activators was maintained throughout the experiment. The CFTR inhibitor GlyH-
101 was added for 5 min (phase II, marked by two vertical arrows). Phase III shows reversibility of the CFTR block and recovery of the fluorescent
signal. (B), Fluorescence microscopy. Photographs of cell monolayers were taken at different time-points corresponding to the four successive
phases, as indicated on the curve by the letters (a), (b), (c) and (d).
doi:10.1371/journal.pone.0052326.g009
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which made possible the assessment of the capability of MPs to
transfer the CAR-, CD46- and CFTR-specified function(s) to these
target cells. (ii) Previous experiments of expression of human
CFTR, CAR and CD46 in CHO cells have shown the
functionality of these proteins and their localisation at the plasma
membrane [44,48,63,68]. (iii) A homologous cell system, with the
maximal degree of compatibility between MP-donor and MP-
recipient cells in terms of membrane composition, would optimize
the cell-to-cell transfer of biological material.
Three types of human cell surface molecules with different
degrees of complexity were used as prototype bioactive glycopro-
teins in our study: (i) CAR and (ii) CD46, which are both
monospanins and act as high affinity receptors for human
adenovirus serotypes 5 and 35, respectively; and (iii) CFTR, a
complex transmembrane glycoprotein which functions as a
chloride channel. The MP-donor cells were CHO cell lines which
constitutively expressed CAR, CD46, or CFTR. MP-target cells
were naive CHO cells, which lacked CAR and CD46 and did not
express the equivalent of the human CFTR glycoprotein. In all the
three cases, the MP-donor cells were grown in the absence of
chemical or biological stress, to avoid the occurrence of apoptotic
factors within MPs and the possible transfer of stress signals to
recipient cells. The populations of MPs issued from CAR-, CD46-
or CFTR-expressing CHO cells were separated according to their
size by velocity ultracentrifugation, yielding MP30 and MP100
fractions.
We found that it was possible to transfer CAR and CD46 to
target CHO cells using MPs as vehicles, resulting in the acquisition
of new biological functions by the target cells. CHO cells
incubated with MP30CAR and MP30CD46 became permissive
to HAdV5 and AdV5F35 infection, respectively. In addition, cells
incubated with MP30CD46 acquired resistance to complement
C3-induced apoptosis. The MP-mediated transfer of CD46 might
have potential therapeutic applications in the control of allograft
rejection, as well as in gene therapy and/or vaccinology using
HAdV35-based vectors. The MP-mediated transfer of CAR might
be used to confer viral permissiveness to adenovirus-refractory
cells, such as tumor cells towards HAdV5-based oncolytic vectors.
The viral glycoprotein VSV-G, which has a high fusiogenic
activity, has been advantageously used to augment the efficacy of
membrane fusion between virus (or VLP) and target cells [35,37–
39,69–71]. In the present study however, coincorporation of VSV-
G at the surface of MP30CAR or MP30CD46 did not improve the
transfer efficiency of CAR or CD46 molecules to target cells.
In the case of CFTR, MPs were isolated from the culture
medium of CHO cells which were engineered to constitutively
express GFP-CFTR. MP30GFP-CFTR and MP100GFP-CFTR
obtained by velocity ultracentrifugation were further fractionated
into three density subclasses: MPs of low, intermediate and high
density, respectively. All MP subclasses incorporated significant
levels of GFP-CFTR protein as well as mRNAgfp-cftr, with no
significant variations between the different subclasses. Likewise, all
MP subclasses were competent in transferring GFP-CFTR to
target CHO cells. The kinetics of appearance of the GFP signal in
these cells showed two separate peaks, which suggested an early
(4–6 h) and late phase (3 days) of protein transfer after MP-cell
interaction. The early GFP signal detected in target cells likely
resulted from the transfer of GFP-CFTR protein via different
mechanisms described in the literature [1–4], such as the direct
fusion between MP membrane and target cell plasma membrane,
endocytosis of the MPs and recycling of GFP-CFTR to the cell
surface, or the coexistence of both mechanisms. Interestingly, the
incorrect insertion and orientation of a protein in the plasma
membrane of recipient cells have been reported [72]. In the
present study, the GFP-CFTR was inserted in the plasma
membrane of target cells in the correct in-out orientation, as
validated by an antibody recognising an extracellular loop of the
CFTR.
At the late phase after MP transfer, almost 80% of the target
cells became positive for GFP-CFTR, due to GFP-CFTR
molecules issued from de novo protein synthesis directed by
exogenous mRNAgfp-cftr (free or/and polysomal) transferred over
by MP30 or MP100. Attempts to block the protein synthesis
machinery in MP-recipient CHO cells using cycloheximide (CH)
were performed to further explore this mechanism. However, the
results were inconclusive, due to the unexpected high cytotoxicity
of CH towards GFP-CFTR-expressing CHO cells, when treated
with the protein synthesis inhibitory doses usually applied to
human cells (10 to 20 mg/mL; [73]). Of note, the half-life of the
CFTR gene products in human cells has been determined to be
,48 h for the CFTR glycoprotein [74,75], and $20 h for the
mRNAcftr [76].
MPs have been shown to carry and transfer mRNAs and
microRNAs to target cells, as a general mechanism of intercellular
communication [3,5,7,11,27,29]. MP-delivered RNA has been
termed shuttle RNA ( [11]), and has been found to be functional in
the new cellular context [7,29,77–80]. Consistent with the results
of these previous studies, our experimental data showed that our
shuttling mRNAgfp-cftr was functional, and that neosynthesized
GFP-CFTR glycoproteins were addressed to the cell surface of
target cells, correctly inserted into their plasma membrane, and
metabolically active in anion transport. Using a fluorescent voltage
sensitive DISBAC3(2) probe assay, the CFTR-associated chloride
channel activity was detected in MP-recipient cells at the late
phase (day-3), when the translational machinery from the
exogenous mRNAgfp-cftr became fully operational. The chloride
channel function was not detectable in MP-recipient cells at early
times, possibly due to a threshold in the detection of this activity
using the fluorescent probe.
Our observation that MP30 and MP100 produced by CHO-
GFP-CFTR donor cells were equally capable of transferring
mRNAgfp-cftr to target cells implied that both populations were
competent for CFTR delivery. Fractionation of MP30 or MP100 by
isopycnic ultracentrifugation did not result in any significant
enrichment of a particular subclass in mRNAgfp-cftr molecules.
However, in future studies using MPs issued from donor cells of
human origin, fractionation of MPs specifically carrying mRNAcftr
using MP sorting based on surface markers available in human
cells, would be advantageous for a higher efficiency of CFTR
delivery. Cell-derived MP30 or MP100 appeared therefore as
promising biological vehicles of therapeutic mRNAs exerting their
therapeutic function(s) indirectly, via their encoded proteins. In
particular, in the case of cystic fibrosis, MPs have a potential
application in nongenic, cell-to-cell autologous transfer of human
mRNAcftr and the restoration of the normal chloride channel
function in CFTR-deficient cells.
Materials and Methods
Cells and Plasmids
HEK-293 cells, obtained from the ATCC (Manassas, VA), were
maintained as monolayers in Dulbecco’s modified Eagle’s medium
(DMEM, Gibco-Invitrogen) supplemented with 10% fetal bovine
serum (FBS, Gibco-Invitrogen), penicillin (100 U/ml) and strep-
tomycin (100 mg/ml) at 37uC and 5% CO2. Chinese hamster
ovarian cells (CHO-K1 or simply CHO) was obtained from the
ATCC, CAR-expressing CHO cells (CHO-CAR) from Dr. J.
Bergelson [44], and CD46-expressing CHO cells (CHO-CD46)
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from Dr. D. Gerlier [63].They were grown in Iscove’s medium
supplemented with 10% FBS and 50 mg/ml gentamicin (Invitro-
gen). To generate the CHO cell line stably expressing GFP-
CFTR, the GFP-CFTR gene was excised from the plasmid pGFP-
CFTRwt described in a previous study [55], using Nhe I and Sma I
digestion, and inserted into pCEP4 (Invitrogen, Life Technologies).
This plasmid vector was designed for high-level, constitutive
expression from the CMV promoter, and which contains the
EBNA-1 gene for episomal maintenance in human cell lines. Sfi I-
linearized and blunted pCEP4 was further digested with Nhe I.
After purification by agarose gel electrophoresis, the Nhe I-cut
pCEP4 was ligated with the GFP-CFTR-containing Nhe I-Sma I
DNA fragment, generating the pCEP4-GFP-CFTR vector. CHO
cell monolayers were transfected with pCEP4-GFP-CFTR, using
Lipofectamine-2000 (Invitrogen), according to the manufacturer’s
instructions. CHO cells harboring pCEP4-GFP-CFTR (referred to
as CHO-GFP-CFTR) were selected using culture medium alpha-
MEM with ribonucleosides (Invitrogen), supplemented with 5%
FBS, penicillin (100 U/ml), streptomycin (100 mg/ml) and hygro-
mycin-B (50 mg/mL). The episomal plasmid pCEP4-GFP-CFTR
was found to be maintained in transfected cells for at least six
months under hygromycin-B selection pressure.
Isolation of MPs Carrying Human Glycoproteins CAR (MP-
CAR), CD46 (MP-CD46) or GFP-CFTR (MP-GFP-CFTR) (Fig.
S1)
(i) Velocity ultracentrifugation. MPs were recovered from
the culture medium of nonstressed cells, consisting of control
CHO (MP-CHO), CHO-CAR (MP-CAR), CHO-CD46 (MP-
CD46 and CHO-GFP-CFTR (MP-GFP-CFTR). This was carried
out by using a previously published centrifugation protocol [81]
with the following modifications. Cells were seeded at 70–80%
confluence, grown for 48 h to reach confluence (107 cells), then
maintained for an additional 24 h. Culture medium was clarified
from cell debris by centrifugation for 2 min at 13,0006g and 4uC.
This clarified supernatant (S0) was the source of MPs. S0 was
centrifuged at 30,0006g and 4uC for 2 h. The pellet P1 was kept,
and referred to as MP30. The supernatant (S1) was centrifuged at
100,0006g and 4uC for 2 h, to obtain pellet P2, referred to as
MP100. Pellets P1 and P2 were resuspended in 200 ml phosphate
buffered saline (PBS) with gentle mixing, for further analysis by
flow cytometry, and stored at 4uC before use for MP-mediated
protein transfer, or further MP fractionation.
(ii) Isopycnic ultracentrifugation. MP30 and MP100 were
further fractionated by ultracentrifugation of flotation in isopycnic
gradient, to separate the MP30 and MP100 fractions into subclasses
differing by their apparent density [67]. Samples of MP30 or
MP100 in PBS were placed at the bottom of a preformed linear
sucrose-D2O gradient (10 ml total volume; 0.25 to 2.5 M sucrose).
The 2.5 M sucrose solution was made in D2O buffered to pH 7.2
with NaOH, and the 0.25 M sucrose solution was made in 10 mM
Tris-HCl, pH 7.2, 150 mM NaCl, 5.7 mM Na2EDTA. The
gradients were centrifuged for 18 h at 100,0006g in a Beckman
SW41 rotor. Fractions of 0.4 ml were collected from the top, and
density measured by weighing 100 ml-aliquots, using a precision
scale. Fractions were pooled according to their apparent density,
and three pools were constituted : MPs of low density (MP30LD
and MP100LD, respectively) corresponded to pooled fractions 1–7,
with densities (r) ranging from 1.06 to 1.14 (mean r : rm=1.10),
MPs of intermediate density (MP30ID and MP100ID) to fractions
8–14 (1.14# r #1.18; rm=1.16), MPs of high density (MP30HD
and MP100HD) to fractions 15–21 (1.18# r #1.25; rm=1.21).
Pooled fractions were diluted with 5 vol PBS, and MP30 pelleted
by ultracentrifugation for 2 h at 30,0006g and 4uC, and MP100
pelleted by ultracentrifugation for 2 h at 100,0006g and 4uC.
Pelleted MPs were resuspended in 200 ml PBS, further analyzed by
flow cytometry, and stored at 4uC before use in our experiments of
MP-mediated cell transfer of GFP-CFTR protein.
MP Titration
(i) Titer in total MPs. Quantification of the total MP
content in samples resuspended in PBS was determined by flow
cytometry, using a FACSCantoTM II cytometer and the DIVA6
software (Becton Dickinson Biosciences). The CountBrightTMAb-
solute Counting Beads kit (Invitrogen Catalog# C-36950) and the
Flow Cytometry Size Calibration kit (Nonfluorescent Micro-
spheres; Invitrogen Catalog # F-13838) were used for the
calibration of MP number and size, respectively. A total of
20,000 events was acquired for each sample for the calculation of
the titer in total MPs.
(ii) Titer in bioactive MPs: MP-CAR, MP-CD46 and MP-
GFP-CFTR. The proportion of MPs which displayed CAR,
CD46 or GFP-CFTR at their surface and were potential
conveyors of functional molecules was also determined by flow
cytometry, using CAR or CD46 antibodies. For MP-GFP-CFTR,
both GFP signal of the tagged CFTR protein and anti-CFTR
antibody were used for flow cytometry analysis. The titer in CAR-,
CD46 or GFP-positive MPs/ml was the one taken into account for
MP-mediated cell transduction.
MP-mediated Transfer of CAR, CD46 or GFP-CFTR into
Target Cells
Samples of CHO cell monolayers (56105 cells/well) were
incubated with 200 ml-aliquots of MP-CAR, MP-CD46 or MP-
GFP-CFTR suspensions in PBS mixed with prewarmed serum-
free medium, at a constant transducing dose of 5 MPs per cell.
After 2 h MP-cell interaction at 37uC, the 200 ml-mix was
removed and replaced by 500 ml of prewarmed complete medium.
The cells were further incubated for 48 h at 37uC, and assayed for
newly acquired functions, i.e. permissiveness to adenovirus,
resistance to complement induced apoptosis, GFP signal, or
chloride channel activity. MP-transduced cells were taken at 72 h
after MP interaction, and incubated with HAdV5-GFP or
HAdV5F35-GFP at 500 vp/cell. GFP-expression was monitored
in live cells using a Zeiss Axiovert-135 inverted microscope
(magnification:620) equipped with an AxioCam digital camera.
Cells were then harvested at 48 h pi, and GFP expression
quantitated using flow cytometry.
CD46 Anti-complement Activity
MPs isolated from the culture medium of CHO cells (negative
control MP-CHO) or CHO-CD46 (MP-CD46) were incubated
with aliquots of recipient CHO cells for 2 h at 37uC and 5% CO2,
as above described. The culture medium was then removed and
replaced by fresh medium containing complement fraction C3
(Sigma-Aldrich) at the concentrations of 1, 10, and 100 mg/mL,
and cells further incubated for 48 h. The degree of cell apoptosis
was measured by flow cytometry, using the Annexin V-FITC
apoptosis detection kit (Sigma-Aldrich) according to the manufac-
turer’s instructions.
PCR Analysis
(i) Real-time RT-PCR quantification of GFP-CFTR-
encoding mRNA. Total RNA was extracted from MPs released
from GFP-CFTR-expressing cells, or from MP-GFP-CFTR-
transduced cells, using the Nucleospin RNA II kit (Macherey
Nagel). Aliquots of 1 mg RNA was reverse transcribed using the
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SuperScriptTM III First Strand Synthesis SuperMix kit (Invitrogen)
and real-time PCR was performed using the LightCycler and a
LightCycler DNA Master SYBR Green I kit (Roche). Quantitative
real-time PCR was performed using an antisense primer designed
from the 59 end of the CFTR gene (nucleotide position 78 in the
CFTR gene; 59-GCGCTGTCTGTATCCTTTCCTCAA) and a
forward primer designed from the 39 end of the GFP gene
(nucleotide position 621; 59-AACGAGAAGCGCGATCA-
CATG). The PCR-amplified fragment was 196 nucleotides in
length and overlapped the GFP and CFTR junction sequence
[66].
(ii) GFP-CFTR DNA. The GFP-CFTR gene carried by the
pCEP4-GFP-CFTR plasmid vector was detected using the same
primers as above, on the host cell genomic DNA substrate
obtained using the DNeasy Blood and Tissue kit (Qiagen).
CFTR Channel Function Assayed by Membrane Potential-
sensitive Oxonol Probe and Cell Imaging
The fluorescent voltage sensitive probe bis(1,3-dialkylthiobarbi-
turic acid)oligomethine oxonol (DiSBAC2(3)) was used as previ-
ously described [65]. In brief, cells were loaded for 30 min with
100 nM DiSBAC2(3) in a normal chloride solution containing
136 mM NaCl, 4 mM KCl, 1 mM CaCl2, 1 mMMgCl2, 2.5 mM
glucose and 10 mM Hepes (pH 7.4). Cells were then superfused
with DiSBAC2(3) in a low chloride solution, whereby NaCl was
replaced by sodium gluconate, and supplemented with a cAMP
cocktail consisted of 200 mM dibutyryl-adenosine 39:59-cyclic
monophosphate, 200 mM of 4-chlorophenylthio)-cAMP, 20 mM
Forskolin and 50 mM 3-isobutyl-1-methylxanthine. Fluorescent
cells were viewed on an inverted TMD300 microscope (Nikon
AG, Ku¨rsnacht, Switzerland) equipped with a high-sensitivity
black and white CoolSNAP HQ2 CCD camera (Visitron Systems
GmbH, Puchheim, Germany). DiSBAC2(3) was excited at
546 nm with a 100-W xenon lamp and the emitted fluorescence
was collected through a 580 nm barrier filter. Images were
captured every 10 sec, stored and processed using Metafluor
version 8.01 software (Universal Imaging Corp., Downington, PA).
Regions of interest were delineated for up to 30 cells and changes
in the fluorescent signal measured in each region were expressed
as the Ft/F0 ratio, in which Ft and F0 were the fluorescence values
at the time t and at the time when the cAMP cocktail was added,
respectively. The cell-permeable glycinyl hydrazone compound
(GlyH-101; Calbiochem) was used as a selective inhibitor of CFTR
at 20 mM.
Chemicals and Antibodies
Cycloheximide was purchased from Boehringer (Mannheim,
Germany). DiSBAC2(3) was purchased from Invitrogen. Mono-
clonal antibodies against VSV-G (clone P5D4), human CD46
(clone 122-2) and human CAR (clone 3C100) were purchased
from Santa Cruz Biotechnology. Polyclonal antiserum against
human, mouse, rat, bovine, equine, canine and porcine TSG101
(ref. M-19, from goat), and against human, mouse, rat, canine and
porcine CD63 (ref. H-193, from rabbit) were also purchased from
Santa Cruz Biotechnology. Alexa FluorH 568-conjugated goat
anti-mouse IgG antibody were purchased from Invitrogen. The
10-nm colloidal gold-tagged goat anti-mouse IgG antibody was
purchased from British Biocell International Ltd (Cardiff, UK).
The anti-human CFTR antibody (LS-C14758-LSBio; LifeSpan-
Biosciences, UK) was a mouse monoclonal IgM directed against
an epitope located within the first extracellular loop, spanning
amino acid residues 103–117. Alexa FluorH 568-conjugated goat
anti-mouse IgM was purchased from Invitrogen.
Viral Vectors
(i) Adenoviral vectors. HAdV5-GFP and HAdV5F35-GFP
vectors have been described in previous studies [36,55,64]. The
capsid of HAdV5F35-GFP consisted of hexon and penton base
capsomers of HAdV5, and of chimeric fibers made up of the shaft
and knob domains of serotype 35 fiber (F35) fused to HAdV5 fiber
tail. Chimeric vector HAdV5F35-GFP-CFTR has been previously
described [66]. HAdV5F35-GFP-CFTR encoded the wild-type
(wt) allele of the CFTR gene fused to the 39 end of the GFP gene.
Vector stocks were produced and titrated on HEK-293 cell
monolayers [82].
(ii) Baculoviral vector AcMNPV-VSV-G. The coding se-
quence for the glycoprotein G of vesicular stomatitis virus (VSV-
G) was inserted into the genome of Autographa californica Multi-
Capsid NucleoPolyhedrosis Virus (AcMNPV) in the polyhedrosis
gene locus, under the control of the CMV immediate-early
promoter. The infectious titer was determined by the plaque assay
method in Sf9 cells, and expressed as plaque-forming units per mL
(pfu/mL). The titer in physical virus particles of AcMPV-VSV-G
vector was determined by adsorbance measurement at 260 nm
(A260) on 1-mL samples of SDS-denatured virions (0.1% SDS for
1 min at 56uC) in 1-cm pathlength cuvette, using the following
formula : A260 of 1.0 = 0.361012 vp/mL, considering the length of
134 kbp for the viral genomic DNA. Infectious titers of stocks of
AcMPV-VSV-G concentrated by ultracentrifugation were usually
56109 to 161010 pfu/mL, and the corresponding physical particle
titers ranged between 161012 and 561012 vp/mL [36].
Electron Microscopy
(i) Negative staining of MPs. Samples were applied to
carbon-coated grid and negatively stained with 1% uranyl acetate,
pH 7.5. They were examined under a Jeol JEM-1400 electron
microscope (EM), equiped with an ORIUSTM digital camera
(Gatan France, 78113-Grandchamp).
(ii) Immunogold staining of MPs. Samples of MP suspen-
sion (10 ml) were deposited on top of carbon-coated grids. 30 sec
later, the excess of liquid was removed by blotting with filter paper.
10 ml of a 50-fold diluted solution of primary antibody (anti-CAR
or anti-CD46) was placed on the grid and incubated for 2 min at
room temperature. The antibody solution was then removed by
filter paper adsorption, and replaced by 10 ml Tris-buffered saline
(TBS). After three steps of rinsing with TBS, grids were post-
incubated with 10-nm colloidal gold-conjugated goat anti-mouse
IgG antibody (British BioCell International, Cardiff, UK; diluted
to 1:50 in TBS) for 2 min at room temperature. The secondary
antibody solution was then removed by filter paper adsorption,
and replaced by 10 ml of stain (2% uranyl acetate, pH 7.4). After a
further 1 min, the grid was dried on filter paper, and examined
under the EM as above.
(iii) EM analysis of MP-adenovirus complexes and cell
sections. Samples of MPs incubated with adenoviral vectors,
with or without postincubation with target CHO cells, were fixed
with 2% glutaraldehyde in 0.1 M sodium cacodylate buffer
(pH 7.4), pelleted, and post-fixed with osmium tetroxide (1% in
0.1 M cacodylate buffer, pH 7.4). The specimens were dehydrated
and embedded in Epon resin and sectioned. Sections were stained
with 7% uranyl acetate in methanol, post-stained with 2.6%
alkaline lead citrate in H2O, and examined under the EM as
above.
Statistics
Results were expressed as mean 6 SEM of n observations. Sets
of data were compared with an analysis of variance (ANOVA) or a
Student’s t test. Differences were considered statistically significant
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when P,0.05. Symbols used in figures were (*) for P,0.05, (**) for
P,0.01, (***) for P,0.001, and ns for no significant difference,
respectively. All statistical tests were performed using GraphPad
Prism version 4.0 for Windows (Graphpad Software).
Supporting Information
Figure S1 Schematic procedure for MP isolation and
fractionation.
(TIFF)
Figure S2 Influence of VSV-G-pseudotyping on the
efficiency on the efficiency of MP-mediated transfer of
CAR and CD46. (a), The effect of the fusiogenic VSV-G
glycoprotein on the efficiency of CAR transfer was evaluated by
the degree of CHO permissiveness to the HAdV5-GFP vector.
Aliquots of CHO cells were incubated with MP30CAR at different
MP doses per cell, as indicated in the x-axis. At 72 h after
MP30CAR interaction, cells were infected with HAdV5-GFP
vector. Adenoviral vector HAdV5F35-GFP, which does not
recognize CAR as cellular receptor, was used as the negative
control. (b), The effect of VSV-G on the efficiency of CD46
transfer was evaluated by the degree of CHO permissiveness to the
HAdV5F35-GFP vector. Aliquots of CHO cells were incubated
with MP30CD46 at different MP doses per cell, as indicated in the
x-axis. At 72 h after MP30CD46 interaction, cells were infected
with HAdV5F35-GFP vector. Adenoviral vector HAdV5-GFP,
which does not recognize CD46 as cellular receptor, was used as
the negative control. In (a) and (b), MP30 lacking CAR or CD46
and carrying VSV-G alone were used as negative controls for
CAR and CD46 receptor activity, respectively.
(EPS)
Figure S3 Cellular localization of GFP-tagged CFTR
glycoprotein in MP-donor and MP-recipient CHO cells.
(A), MP-donor cells. CHO cells expressing the GFP-CFTR
fusion glycoprotein from the pCEP4-GFP-CFTR episomal plas-
mid were examined in confocal fluorescence microscopy. (B),
MP-recipient CHO cells. CHO cells harvested at day-5 after
interaction with MP30-GFP-CFTR were examined as above. (a),
Cell observed in the GFP channel. (b), Merging of image (a) and
DAPI staining. Scale bar, 10 mm.
(TIFF)
Figure S4 DNA analysis of MP-GFP-CFTR-recipient
cells. CHO cells were harvested at day-5 after interaction with
the following MP subclasses: MP30-LD (lane 1), MP30-ID (lane 2),
MP30-HD (lane 3), MP100-LD (lane 4), MP100-ID (lane 25),
MP100-HD (lane 6). DNA was extracted and analysed by PCR for
the possible occurrence of pCEP4-GFP-CFTR, visualized by a
specific 196-nt fragment. DNA from CHO-CD46 infected with
Ad5F35-GFP-CFTR was used as positive control (lane 7). Lane 8,
1kb-DNA ladder (Fermentas).
(TIFF)
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&ŝŐƵƌĞϲϵ͘ĂƌĂĐƚĠƌŝƐĂƚŝŽŶĚĞƐĐĞůůƵůĞƐĂůƵͲϯ
͘ZdͲWZ&dZ͖͘tĞƐƚĞƌŶďůŽƚĂŶƚŝͲ&dZ
͘dĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂƉƌŽƚĠŝŶĞ&dZĞŶƚĂŶƚƋƵĞĐĂŶĂůăŝŽŶƐĐŚůŽƌƵƌĞ
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϯϰ

ϭ͘Ϯ͘ dƌĂŶƐĨĞĐƚŝŽŶƉĂƌůĞƉůĂƐŵŝĚĞĠƉŝƐŽŵĂůƉWϰͲ'&WͲ&dZ

ĂŶƐ ůĞ ďƵƚ ĚĞ ƚƌĂŶƐƉŽƐĞƌ ůĞ ŵŽĚğůĞ ,K ĂƵǆ ĐĞůůƵůĞƐ ŚƵŵĂŝŶĞƐ͕ ƉůƵƐŝĞƵƌƐ ůŝŐŶĠĞƐ ĠƉŝƚŚĠůŝĂůĞƐ
ƉƵůŵŽŶĂŝƌĞƐƚĞůůĞƐƋƵĞϭϲ,͕&<Dϰ͕ŽƵĞŶĐŽƌĞDDϯϵ;Αϭ͘ϭ͘Ϯ͘ϰĞƚϭ͘ϭ͘Ϯ͘ϱƉϵϰͿŽŶƚĠƚĠƚƌĂŶƐĨĞĐƚĠĞƐ
ƉĂƌ ůĞ ƉůĂƐŵŝĚĞ ĠƉŝƐŽŵĂů ƉWϰͲ'&WͲ&dZ ;Αϭ͘Ϯ͘Ϯ ƉϵϱͿ͘ ĞƐ ƚƌĂŶƐĨĞĐƚŝŽŶƐ ŽŶƚ ƉĂƌĨŽŝƐ ĐŽŶĚƵŝƚ ă
ů͛ŽďƚĞŶƚŝŽŶ Ě͛ŠůŽƚƐ ĚĞ ĐĞůůƵůĞƐ ĨůƵŽƌĞƐĐĞŶƚĞƐ ǀĞƌƚĞƐ ĂǀĞĐ ůĂ ƉƌĠƐĞŶĐĞ Ě͛ƵŶ ůŝƐĞƌĠ ă ůĂ ŵĞŵďƌĂŶĞ
;&ŝŐƵƌĞϳϬͿ͘DĂůŚĞƵƌĞƵƐĞŵĞŶƚ͕ ůĂĨůƵŽƌĞƐĐĞŶĐĞĠƚĂŝƚƚƌğƐĨĂŝďůĞĞƚŶĞƐĞŵĂŝŶƚĞŶĂŝƚƉĂƐĂƵĐŽƵƌƐĚƵ
ƚĞŵƉƐ͕ŶĞƉĞƌŵĞƚƚĂŶƚƉĂƐĚĞůĞƐĐƵůƚŝǀĞƌƉŽƵƌƉƌŽĚƵŝƌĞĚĞƐs͘


&ŝŐƵƌĞϳϬ͘ůŝĐŚĠƐĚĞŵŝĐƌŽƐĐŽƉŝĞăĠƉŝĨůƵŽƌĞƐĐĞŶĐĞĚĞϭϲ,
͘ĞůůƵůĞƐŶĂŢǀĞƐ͖͘ĞůůƵůĞƐƚƌĂŶƐĨĞĐƚĠĞƐƉĂƌƉWϰͲ'&WͲ&dZ;K:ǆϮϬͿ

EŽƵƐ ĂǀŽŶƐ ƌĠƵƐƐŝ ă ŽďƚĞŶŝƌ ƵŶĞ ůŝŐŶĠĞ ƐƚĂďůĞ ƉŽƵƌ ĚĞƵǆ ƚǇƉĞƐ ĐĞůůƵůĂŝƌĞƐ͕ ϱϰϵ Ğƚ ,<ͲϮϵϯ
;Αϭ͘ϭ͘Ϯ͘ϮƉϵϯĞƚϭ͘ϭ͘Ϯ͘ϰƉϵϰͿ͘ĞƚƚĞĚĞƌŶŝğƌĞĂƉĂƌĂŝůůĞƵƌƐĠƚĠƚƌŝĠĞƉĂƌ&^ĂǀĞĐƐƵĐĐğƐ͕ĐŽŶĚƵŝƐĂŶƚă
ƵŶĞƉŽƉƵůĂƚŝŽŶƉƌĠƐĞŶƚĂŶƚϵϴйĚĞĐĞůůƵůĞƐĨůƵŽƌĞƐĐĞŶƚĞƐǀĞƌƚĞƐ;&ŝŐƵƌĞϳϭͿ͘DĂůŚĞƵƌĞƵƐĞŵĞŶƚ͕ƉŽƵƌ
ůĞƐĚĞƵǆůŝŐŶĠĞƐ͕ůĂĨůƵŽƌĞƐĐĞŶĐĞĠƚĂŝƚĚŝĨĨƵƐĞĚĂŶƐƚŽƵƚĞůĂĐĞůůƵůĞ͕ůĂŝƐƐĂŶƚƐƵŐŐĠƌĞƌƋƵĞůĂƉƌŽƚĠŝŶĞĚĞ
ĨƵƐŝŽŶ'&WͲ&dZĠƚĂŝƚĐůŝǀĠĞ͘hŶĞĞǆƉĠƌŝĞŶĐĞĚĞǁĞƐƚĞƌŶďůŽƚƵƚŝůŝƐĂŶƚƵŶĂŶƚŝĐŽƌƉƐĂŶƚŝͲ'&WĂƌĠǀĠůĠ
ůĂƉƌĠƐĞŶĐĞĚ͛ƵŶĞďĂŶĚĞăůĂƚĂŝůůĞĂƚƚĞŶĚƵĞƉŽƵƌůĂ'&WŵĂŝƐƉĂƌĐŽŶƚƌĞĂƵĐƵŶĞƉŽƵƌůĂƉƌŽƚĠŝŶĞĚĞ
ĨƵƐŝŽŶ'&WͲ&dZ;&ŝŐƵƌĞϳϮΘͿ͕ĂůŽƌƐƋƵĞů͛ZEŵĠƚĂŝƚďŝĞŶƉƌĠƐĞŶƚ;&ŝŐƵƌĞϳϮͿ͘WĂƌĂŝůůĞƵƌƐ͕ƵŶĞ
ĞǆƉĠƌŝĞŶĐĞ ĚĞ ĨŽŶĐƚŝŽŶŶĂůŝƚĠ ĚĞ ůĂ ƉƌŽƚĠŝŶĞ &dZ Ă ĠƚĠ ƌĠĂůŝƐĠĞ ƐƵƌ ůĞƐ ϱϰϵͲ'&WͲ&dZ͘ ƵĐƵŶ ƉŝĐ
ƌĞƉƌĠƐĞŶƚĂŶƚƵŶĞƐŽƌƚŝĞĚ͛ŝŽŶƐŝŽĚƵƌĞĞƚƚĠŵŽŝŐŶĂŶƚĚĞůĂƉƌĠƐĞŶĐĞĚĞůĂƉƌŽƚĠŝŶĞĨŽŶĐƚŝŽŶŶĞůůĞăůĂ
ŵĞŵďƌĂŶĞŶ͛ĂĠƚĠŽďƐĞƌǀĠ;&ŝŐƵƌĞϳϯͿ͘ĞƐƌĠƐƵůƚĂƚƐĐŽŶĨŝƌŵĞŶƚƋƵĞůĂƉƌŽƚĠŝŶĞĚĞĨƵƐŝŽŶ'&WͲ&dZ
ĞƐƚ ŝŶĚĠƚĞĐƚĂďůĞ ĚĂŶƐ ĐĞƐ ĐĞůůƵůĞƐ͘ EŽƵƐ ĂǀŽŶƐ ĂůŽƌƐ ĞŶǀŝƐĂŐĠ ƉůƵƐŝĞƵƌƐ ƐƚƌĂƚĠŐŝĞƐ ĂůƚĞƌŶĂƚŝǀĞƐ ĂĨŝŶ
Ě͛ŽďƚĞŶŝƌ ĚĞƐ ĐĞůůƵůĞƐ ĚŽŶŶĞƵƐĞƐ Ě͛sͲ'&WͲ&dZ͕ Ğƚ ŶŽƚĂŵŵĞŶƚ ů͛ƵƚŝůŝƐĂƚŝŽŶ ĚƵ ǀĞĐƚĞƵƌ ĂĚĠŶŽǀŝƌĂů
ĚϱͲ'&WͲ&dZƉƌĠĐĠĚĞŵŵĞŶƚĚĠǀĞůŽƉƉĠĂƵƐĞŝŶĚĞů͛ĠƋƵŝƉĞ͘
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϯϱ

 
&ŝŐƵƌĞϳϭ͘ƚĂďůŝƐƐĞŵĞŶƚĚĞůĂůŝŐŶĠĞ,<ͲϮϵϯͲ'&WͲ&dZ
͘dƌŝĚĞƐĐĞůůƵůĞƐ'&WнƉĂƌ&^͖͘ůŝĐŚĠƐĚĞŵŝĐƌŽƐĐŽƉŝĞĞŶĐŽŶƚƌĂƐƚĞĚĞƉŚĂƐĞĞƚăĠƉŝĨůƵŽƌĞƐĐĞŶĐĞ;K:ǆϱͿ


&ŝŐƵƌĞϳϮ͘ĂƌĂĐƚĠƌŝƐĂƚŝŽŶĚĞƐĐĞůůƵůĞƐ,<ͲϮϵϯͲ'&WͲ&dZ
͘tĞƐƚĞƌŶůŽƚĂŶƚŝͲ&dZ͖͘tĞƐƚĞƌŶůŽƚĂŶƚŝͲ'&W͖͘ZdͲWZ&dZ͕'&WͲ&dZĞƚ'&W


&ŝŐƵƌĞϳϯ͘ĂƌĂĐƚĠƌŝƐĂƚŝŽŶĚĞƐĐĞůůƵůĞƐϱϰϵͲ'&WͲ&dZ
dĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂƉƌŽƚĠŝŶĞ&dZĞŶƚĂŶƚƋƵĞĐĂŶĂůăŝŽŶƐĐŚůŽƌƵƌĞ
͘ ͘
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϯϲ

ϭ͘ϯ͘ dƌĂŶƐĚƵĐƚŝŽŶƉĂƌůĞǀĞĐƚĞƵƌĂĚĠŶŽǀŝƌĂůĚϱͲ'&WͲ&dZ

ĚϱͲ'&WͲ&dZ ĞƐƚ ƵŶ ǀĞĐƚĞƵƌ ƋƵŝ Ă ĠƚĠ ĐƌĠĠ ƉĂƌ ů͛ĠƋƵŝƉĞ ĚĞ WŝĞƌƌĞ ŽƵůĂŶŐĞƌ Ğƚ ^ĂǁͲ^ĞĞ ,ŽŶŐ
;Αϭ͘ϯ͘ϭƉϵϱͿ͘/ůĞƐƚĐĂƉĂďůĞĚĞŐĠŶĠƌĞƌƵŶĞƉƌŽƚĠŝŶĞĚĞĨƵƐŝŽŶ'&WͲ&dZƐƚĂďůĞĞƚĨŽŶĐƚŝŽŶŶĞůůĞĞŶƚĂŶƚ
ƋƵĞĐĂŶĂůăŝŽŶƐĐŚůŽƌƵƌĞĚĂŶƐůĞƐĐĞůůƵůĞƐƋƵ͛ŝůƚƌĂŶƐĚƵŝƚ;Α/͘ƉϴϱͿ͘/ůĂĚŽŶĐĠƚĠĐŚŽŝƐŝĚĂŶƐĐĞƚƚĞĠƚƵĚĞ
ĞŶĂůƚĞƌŶĂƚŝǀĞĂƵƉůĂƐŵŝĚĞƉWϰͲ'&WͲ&dZƉŽƵƌĐƌĠĞƌĚĞƐĐĞůůƵůĞƐĚŽŶŶĞƵƐĞƐĚ͛sƐƵƌĞǆƉƌŝŵĂŶƚůĞ
&dZ͘
ĨŝŶĚĞĐŚŽŝƐŝƌůĂŵĞŝůůĞƵƌĞĚŽƐĞĚĞǀĞĐƚĞƵƌƉĞƌŵĞƚƚĂŶƚĚĞƚƌĂŶƐĚƵŝƌĞůĞŵĂǆŝŵƵŵĚĞĐĞůůƵůĞƐĂǀĞĐůĞ
ŵŝŶŝŵƵŵĚĞƚŽǆŝĐŝƚĠ͕ƵŶĞĠƚƵĚĞĚĞĚŽƐĞ ƌĠƉŽŶƐĞĂĠƚĠ ƌĠĂůŝƐĠĞĞŶŵŝĐƌŽƉůĂƋƵĞăϲƉƵŝƚƐ͘>ĂĚŽƐĞ
ƌĞƚĞŶƵĞĞƐƚĐĞůůĞƋƵŝƉĞƌŵĞƚĚ͛ŽďƚĞŶŝƌ ůĞŵĂǆŝŵƵŵĚĞĐĞůůƵůĞƐĨůƵŽƌĞƐĐĞŶƚĞƐǀĞƌƚĞƐƐĂŶƐŝŶĚƵŝƌĞĚĞ
ƚŽǆŝĐŝƚĠ͘>ĂĚŽƐĞŽƉƚŝŵĂůĞŶĠĐĞƐƐŝƚĞĚ͛ĂƚƚĞŶĚƌĞϰϴŚƉŽƵƌŽďƐĞƌǀĞƌĚĞƐĐĞůůƵůĞƐĨůƵŽƌĞƐĐĞŶƚĞƐǀĞƌƚĞƐ͘
ůůĞĐŽƌƌĞƐƉŽŶĚăϱϬW&hͬĐĞůůƵůĞƐ;DK/ϱϬͿ͘WĂƌĂŝůůĞƵƌƐ͕ůĂƌĠĐŽůƚĞĂǇĂŶƚůŝĞƵĚƵƌĂŶƚƉůƵƐŝĞƵƌƐũŽƵƌƐ͕
ĐĞƚƚĞĠƚƵĚĞĞƐƚǀĠƌŝĨŝĠĞĚĂŶƐůĞƚĞŵƉƐ;&ŝŐƵƌĞϳϰͿ͘hŶĞĂŶĂůǇƐĞƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆĚĞƐĐĞůůƵůĞƐă
ůĂĨŝŶĚĞƐƌĠĐŽůƚĞƐŵŽŶƚƌĞƋƵĞϵϭйĚĞƐĐĞůůƵůĞƐƉƌĠƐĞŶƚĞŶƚƵŶĞĨůƵŽƌĞƐĐĞŶĐĞǀĞƌƚĞ;&ŝŐƵƌĞϳϰͿ͘

&ŝŐƵƌĞϳϰ͘ƚƵĚĞĚĞƐĐĞůůƵůĞƐϱϰϵͲĚϱͲ'&WͲ&dZĚĂŶƐůĞƚĞŵƉƐ
͘ůŝĐŚĠƐĚĞŵŝĐƌŽƐĐŽƉŝĞăĠƉŝĨůƵŽƌĞƐĐĞŶĐĞ;K:ǆϮϬͿ
͘ĂƌĂĐƚĠƌŝƐĂƚŝŽŶĚĞƐĐĞůůƵůĞƐĂƉƌğƐƉƌŽĚƵĐƚŝŽŶĚĞƐǀĠƐŝĐƵůĞƐ͗ŚŝƐƚŽŐƌĂŵŵĞƐĚĞĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ
ĂͿ'ƌĂŶƵůŽƐŝƚĠĚĞƐĐĞůůƵůĞƐĞŶĨŽŶĐƚŝŽŶĚĞůĞƵƌƚĂŝůůĞ͖ďͿWŽƵƌĐĞŶƚĂŐĞĚĞĐĞůůƵůĞƐĨůƵŽƌĞƐĐĞŶƚĞƐǀĞƌƚĞƐ

hŶĞĞǆƉĠƌŝĞŶĐĞĚĞZdͲWZĐŽŶĨŝƌŵĞůĂƉƌĠƐĞŶĐĞĚ͛ZEŵ&dZĚĂŶƐůĞƐĐĞůůƵůĞƐϱϰϵƚƌĂŶƐĚƵŝƚĞƐƉĂƌ
ĐĞǀĞĐƚĞƵƌ;&ŝŐƵƌĞϳϱͿ͘ĞƐĞǆƉĠƌŝĞŶĐĞƐĚĞǁĞƐƚĞƌŶďůŽƚƚĠŵŽŝŐŶĞŶƚĚĞůĂƉƌĠƐĞŶĐĞŵĂũŽƌŝƚĂŝƌĞĚĞůĂ
ƉƌŽƚĠŝŶĞĚĞĨƵƐŝŽŶ'&WͲ&dZ;&ŝŐƵƌĞϳϱΘͿ͕ĚŽŶƚůĂƋƵĂŶƚŝƚĠĞƐƚĞƐƚŝŵĠĞϭϬăϯϬĨŽŝƐƐƵƉĠƌŝĞƵƌĞă
ĐĞůůĞƚƌŽƵǀĠĞĚĂŶƐůĞƐĂůƵͲϯ͘ŶĨŝŶ͕ůĂ&ŝŐƵƌĞϳϱĐŽŶĨŝƌŵĞƋƵĞůĂƉƌŽƚĠŝŶĞĚĞĨƵƐŝŽŶĞƐƚĨŽŶĐƚŝŽŶŶĞůůĞ
ĞŶƚĂŶƚƋƵĞĐĂŶĂůăŝŽŶƐĐŚůŽƌƵƌĞ͘ĞƐĚŽƐĞƐƉůƵƐĨĂŝďůĞƐĚĞǀĞĐƚĞƵƌŶĞƉĞƌŵĞƚƚĞŶƚƉĂƐĚĞĚĠƚĞĐƚĞƌƵŶĞ
ĂĐƚŝǀŝƚĠĐĂŶĂůăŝŽŶƐĐŚůŽƌƵƌĞ͘ĞƌĠƐƵůƚĂƚĞƐƚĚƸăƵŶĞĨĨĞƚĚĞƐĞƵŝů͕ƉƌĠĐĠĚĞŵŵĞŶƚĚĠĐƌŝƚ;'ƌĂŶŝŽĞƚ
Ăů͕͘ϮϬϬϳͿ;'ƌĂŶŝŽĞƚĂů͕͘ϮϬϭϬͿ͘
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϯϳ


&ŝŐƵƌĞϳϱ͘ĂƌĂĐƚĠƌŝƐĂƚŝŽŶĚĞƐĐĞůůƵůĞƐϱϰϵͲĚϱͲ'&WͲ&dZ
͘ZdͲWZ&dZ͖͘tĞƐƚĞƌŶďůŽƚĂŶƚŝͲ'&W͖͘tĞƐƚĞƌŶďůŽƚĂŶƚŝͲ&dZ
͘dĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂƉƌŽƚĠŝŶĞ&dZĞŶƚĂŶƚƋƵĞĐĂŶĂůăŝŽŶƐĐŚůŽƌƵƌĞ

ϭ͘ϰ͘ dƌĂŶƐĚƵĐƚŝŽŶƉĂƌůĞǀĞĐƚĞƵƌĂĚĠŶŽǀŝƌĂůĚϱͲ'&W

WŽƵƌĨŝŶŝƌ͕ůĞǀĞĐƚĞƵƌĚϱͲ'&WĞƐƚĠŐĂůĞŵĞŶƚƵƚŝůŝƐĠĚĂŶƐĐĞƚƚĞĠƚƵĚĞ͕ĂĨŝŶĚĞĐŽŵƉĂƌĞƌůĞƐƌĠƐƵůƚĂƚƐ
ŽďƚĞŶƵƐ ĂǀĞĐ ůĂ ƉƌŽƚĠŝŶĞ ŵĞŵďƌĂŶĂŝƌĞ ĐŽŵƉůĞǆĞ '&WͲ&dZ͕ Ğƚ ƐŽŶ ŚŽŵŽůŽŐƵĞ ƐŝŵƉůŝĨŝĠ Ğƚ
ĐǇƚŽƉůĂƐŵŝƋƵĞůĂƉƌŽƚĠŝŶĞ'&W͘>ĂŵġŵĞĠƚƵĚĞĚŽƐĞƌĠƉŽŶƐĞĂĠƚĠƌĠĂůŝƐĠĞ;&ŝŐƵƌĞϳϲͿ͘EŽƵƐĂǀŽŶƐ
ĐŚŽŝƐŝůĂĚŽƐĞĐŽƌƌĞƐƉŽŶĚĂŶƚăƵŶĞDK/ĚĞϮϬ͘

&ŝŐƵƌĞϳϲ͘ŽƐĞͲƌĠƉŽŶƐĞĚƵǀĞĐƚĞƵƌĚϱͲ'&WƐƵƌůĞƐϱϰϵ
;K:ǆϱͿ

ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϯϴ

Ϯ͘ ĂƌĂĐƚĠƌŝƐĂƚŝŽŶĚĞƐs

Ϯ͘ϭ͘DŝĐƌŽƐĐŽƉŝĞĠůĞĐƚƌŽŶŝƋƵĞăƚƌĂŶƐŵŝƐƐŝŽŶ

>ĞƐ s ƉƌŽĚƵŝƚĞƐ ƉĂƌ ůĞƐ ϱϰϵ ŽŶƚ ĠƚĠ ŝŵĂŐĠĞƐ ƉĂƌ ŵŝĐƌŽƐĐŽƉŝĞ ĠůĞĐƚƌŽŶŝƋƵĞ ă ƚƌĂŶƐŵŝƐƐŝŽŶ ĞŶ
ĐŽůůĂďŽƌĂƚŝŽŶ ĂǀĞĐ ŽŶƐƚĂŶƚŝŶ /ŽŶƵƚ DĂƚĞŝ͘ >ĞƐ ĐůŝĐŚĠƐ ƉƌĠƐĞŶƚĠƐ &ŝŐƵƌĞ ϳϳ  Θ  ŵŽŶƚƌĞŶƚ
ƌĞƐƉĞĐƚŝǀĞŵĞŶƚ ĚĞƐ ǀĠƐŝĐƵůĞƐ ŚĠƚĠƌŽŐğŶĞƐ͕ Ě͛ƵŶ ĚŝĂŵğƚƌĞ ĚĞ ϮϬϬăϭϮϬϬ Ŷŵ ĐĂƌĂĐƚĠƌŝƐĂŶƚ ůĂ
ƉŽƉƵůĂƚŝŽŶĚĞDs͕ĞƚĚĞƐǀĠƐŝĐƵůĞƐƉůƵƐŚŽŵŽŐğŶĞƐ͕Ě͛ƵŶĚŝĂŵğƚƌĞĚĞϭϱăϲϬŶŵƉŽƵƌůĞƐǆŽ͘

&ŝŐƵƌĞϳϳ͘ůŝĐŚĠƐĚĞŵŝĐƌŽƐĐŽƉŝĞĠůĞĐƚƌŽŶŝƋƵĞĚĞƐsƉƌŽĚƵŝƚĞƐƉĂƌůĞƐϱϰϵ
͘Ds͖͘ǆŽ

Ϯ͘Ϯ͘ ŝĨĨƵƐŝŽŶĚǇŶĂŵŝƋƵĞĚĞůĂůƵŵŝğƌĞ;>^Ϳ

>ĞƐsƉƌŽĚƵŝƚĞƐƉĂƌůĞƐĂůƵͲϯŽŶƚĠƚĠĂŶĂůǇƐĠĞƐƉĂƌĚŝĨĨƵƐŝŽŶĚǇŶĂŵŝƋƵĞĚĞůĂůƵŵŝğƌĞ;Αϰ͘ϭƉϭϬϴͿ͘
ĞƚƚĞ ƚĞĐŚŶŝƋƵĞ ŶŽŶ ƋƵĂŶƚŝƚĂƚŝǀĞ ŶŽƵƐ ƉĞƌŵĞƚ Ě͛ŽďƚĞŶŝƌ ƵŶĞ ǀƵĞ ĂƉƉƌŽǆŝŵĂƚŝǀĞ ĚĞ ůĂ ƉŽƉƵůĂƚŝŽŶ
ŵĂũŽƌŝƚĂŝƌĞƋƵŝĞƐƚƉƌĠƐĞŶƚĠĞ&ŝŐƵƌĞϳϴ͘>ĞƐsƐŽŶƚĚĞƚĂŝůůĞĂƚƚĞŶĚƵĞ͕ůĞƐDsĂůůĂŶƚĚĞϭϬϬŶŵăϭђŵ
ĂǀĞĐƵŶƉŝĐǀĞƌƐϯϮϬŶŵ͕ĞƚůĞƐǆŽĚĞϯϬăϭϱϬŶŵĂǀĞĐƵŶƉŝĐăϲϲŶŵ͘


&ŝŐƵƌĞϳϴ͘ŝĨĨƵƐŝŽŶĚǇŶĂŵŝƋƵĞĚĞůĂůƵŵŝğƌĞĚĞƐsƉƌŽĚƵŝƚĞƐƉĂƌůĞƐĂůƵͲϯ

Ϯ͘ϯ͘tĞƐƚĞƌŶďůŽƚĂŶƚŝͲdƐŐϭϬϭĞƚĂŶƚŝͲϲϯ

>ĞƐĞǆŽƐŽŵĞƐƐŽŶƚĐĂƌĂĐƚĠƌŝƐĠƐƉĂƌůĂƉƌĠƐĞŶĐĞĚĞƉƌŽƚĠŝŶĞƐƵďŝƋƵŝƚĂŝƌĞƐƚĞůůĞƐƋƵĞdƐŐͲϭϬϭŽƵͲϲϯ
;Αϯ͘Ϯ͘ϯƉϳϱͿ;<ĞƐŝŵĞƌĞƚĂů͕͘ϮϬϬϵͿ͘EŽƵƐĂǀŽŶƐĐŚĞƌĐŚĠăĚĠƚĞĐƚĞƌĐĞƐƉƌŽƚĠŝŶĞƐƉĂƌǁĞƐƚĞƌŶďůŽƚ͘>Ă
&ŝŐƵƌĞϳϵƉƌĠƐĞŶƚĞůĞƐƌĠƐƵůƚĂƚƐŽďƚĞŶƵƐĂǀĞĐů͛ĂŶƚŝĐŽƌƉƐĂŶƚŝͲdƐŐϭϬϭƐƵƌůĞƐsŝƐƐƵĞƐĚĞƐ,<ϮϵϯĞƚ
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϯϵ

ŵŽŶƚƌĞůĂƉƌĠƐĞŶĐĞĚ͛ƵŶĞďĂŶĚĞăůĂƚĂŝůůĞĂƚƚĞŶĚƵĞƉŽƵƌůĂĨƌĂĐƚŝŽŶĚĞƐĞǆŽƐŽŵĞƐĐŽƌƌĞƐƉŽŶĚĂŶƚĂƵ
ƐƵƌŶĂŐĞĂŶƚ ĚĞ ĐƵůƚƵƌĞ ;^EͿ͕ ĂůŽƌƐ ƋƵ͛ĂƵĐƵŶĞ ďĂŶĚĞ Ŷ͛ĞƐƚ ŽďƐĞƌǀĠĞ ƉŽƵƌ ůĂ ĨƌĂĐƚŝŽŶ ĚĞƐ ĞǆŽƐŽŵĞƐ
ĐŽƌƌĞƐƉŽŶĚĂŶƚĂƵŵŝůŝĞƵŶĂŢĨ;DͿ͘WĂƌĂŝůůĞƵƌƐ͕ĂƵĐƵŶĞďĂŶĚĞŶ͛ĞƐƚŽďƐĞƌǀĠĞƉŽƵƌůĞƐĨƌĂĐƚŝŽŶƐĚĞDs͘
EŽƵƐ ŽďƚĞŶŽŶƐ ůĞ ŵġŵĞ ƌĠƐƵůƚĂƚ ĂǀĞĐ ů͛ĂŶƚŝĐŽƌƉƐ ĂŶƚŝͲϲϯ ƐƵƌ ůĞƐ sͲϱϰϵͲĚϱͲ'&WͲ&dZ
;&ŝŐƵƌĞϳϵͿ͘ŝŶƐŝ͕ůĞƉƌŽƚŽĐŽůĞĚĞƉƵƌŝĨŝĐĂƚŝŽŶƵƚŝůŝƐĠƉĞƌŵĞƚĚĞƐĠƉĂƌĞƌůĞƐDsĚĞƐǆŽĚĞŵĂŶŝğƌĞ
ƐĂƚŝƐĨĂŝƐĂŶƚĞ͘

&ŝŐƵƌĞϳϵ͘tĞƐƚĞƌŶďůŽƚƐĂŶƚŝͲdƐŐϭϬϭĞƚĂŶƚŝͲϲϯ
͘ŶƚŝͲdƐŐϭϬϭƌĠĂůŝƐĠƐƵƌůĞƐĨƌĂĐƚŝŽŶƐDsĞƚǆŽƉƵƌŝĨŝĠĞƐăƉĂƌƚŝƌĚƵƐƵƌŶĂŐĞĂŶƚĚĞĐƵůƚƵƌĞĚĞƐ,<Ϯϵϯ;^EͿŽƵĚƵŵŝůŝĞƵ
ŶĂŢĨ;DͿ͖͘ŶƚŝͲϲϯƌĠĂůŝƐĠƐƵƌůĞƐDsĞƚǆŽƉƌŽĚƵŝƚĞƐƉĂƌůĞƐsͲϱϰϵͲĚϱͲ'&WͲ&dZ

Ϯ͘ϰ͘ ǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ

EŽƵƐ ĂǀŽŶƐ ĞŶǀŝƐĂŐĠ Ě͛ƵƚŝůŝƐĞƌ ĐĞƚƚĞ ƚĞĐŚŶŝƋƵĞ ƉŽƵƌ ƋƵĂŶƚŝĨŝĞƌ ůĞƐ s͘ ůůĞ ƉƌĠƐĞŶƚĞ ĐĞƉĞŶĚĂŶƚ
ů͛ŝŶĐŽŶǀĠŶŝĞŶƚĚ͛ĂǀŽŝƌƵŶƐĞƵŝůĚĞĚĠƚĞĐƚŝŽŶƋƵŝŶ͛ĞƐƚƉĂƐƐƵĨĨŝƐĂŵŵĞŶƚďĂƐƉŽƵƌĚĠƚĞĐƚĞƌƚŽƵƚĞƐůĞƐs
;EŽůĂŶ͕ ϮϬϭϱͿ͘ ƵƐƐŝ͕ ů͛ĞƌƌĞƵƌ ƋƵĞ ů͛ŽŶ ĨĂŝƚ Ŷ͛ĞƐƚ ƉĂƐ ŝĚĞŶƚŝƋƵĞ ƐƵƌ ůĞƐ ĚĞƵǆ ƉŽƉƵůĂƚŝŽŶƐ ƋƵŝ ƐŽŶƚ
ĐĂƌĂĐƚĠƌŝƐĠĞƐƉĂƌƵŶĞĚŝĨĨĠƌĞŶĐĞĚĞƚĂŝůůĞ͘ /ůĞƐƚĞŶǀŝƐĂŐĞĂďůĞĚĞĐŽŵƉĂƌĞƌĚĞƵǆƉŽƉƵůĂƚŝŽŶƐĚĞDs
ĞŶƚƌĞĞůůĞƐŽƵĚĞƵǆƉŽƉƵůĂƚŝŽŶƐĚ͛ǆŽĞŶƚƌĞĞůůĞƐ͕ƚŽƵƚĞŶƐĂĐŚĂŶƚƋƵĞů͛ŽŶŶĞƌĞŐĂƌĚĞƋƵ͛ƵŶĞƉĂƌƚŝĞ
ĚĞůĂƉŽƉƵůĂƚŝŽŶ͘
ĨŝŶĚĞĚŝƐƚŝŶŐƵĞƌůĞƐsĚƵďƌƵŝƚĚĞĨŽŶĚĠůĞĐƚƌŽŶŝƋƵĞ͕ŝůĞǆŝƐƚĞĚĞƐŬŝƚƐĐŽŵŵĞƌĐŝĂƵǆƋƵŝƉĞƌŵĞƚƚĞŶƚ
ĚĞĐŽŵƉůĞǆĞƌůĞƐsăĚĞƐďŝůůĞƐŐƌąĐĞăƵŶĞŝŶƚĞƌĂĐƚŝŽŶĂŶƚŝŐğŶĞͲĂŶƚŝĐŽƌƉƐ͘ĞƉĞŶĚĂŶƚ͕ĐĞƚƚĞĂƉƉƌŽĐŚĞ
ĞƐƚƐĠůĞĐƚŝǀĞĚĞƐsƋƵŝƉƌĠƐĞŶƚĞŶƚů͛ĂŶƚŝŐğŶĞĚ͛ŝŶƚĠƌġƚ͕ĐĞƋƵŝĠůŝŵŝŶĞƵŶĞƉĂƌƚŝĞĚĞůĂƉŽƉƵůĂƚŝŽŶ͘WĂƌ
ĂŝůůĞƵƌƐ͕ ůĞƐ s ƉƌĠƐĞŶƚĞŶƚ ĚĞƐ ĂŶƚŝŐğŶĞƐ ĚŝĨĨĠƌĞŶƚƐ͕ ŵĂŝƐ ĠŐĂůĞŵĞŶƚ ƵŶ ĞŶĐŽŵďƌĞŵĞŶƚ ƐƚĠƌŝƋƵĞ
ĚŝĨĨĠƌĞŶƚ͕ĐĞƋƵŝŶĞŶŽƵƐƉĞƌŵĞƚƉĂƐĚ͛ƵƚŝůŝƐĞƌĐĞƐŬŝƚƐƉŽƵƌĐŽŵƉĂƌĞƌůĞƐƉŽƉƵůĂƚŝŽŶƐĚ͛s͘
EŽƵƐĂǀŽŶƐĠŐĂůĞŵĞŶƚƉĞŶƐĠăƌĞŶĚƌĞ ůĞƐǀĠƐŝĐƵůĞƐĨůƵŽƌĞƐĐĞŶƚĞƐĂĨŝŶĚĞ ůĞƐĚŝƐƚŝŶŐƵĞƌĚƵďƌƵŝƚĚĞ
ĨŽŶĚ͘EŽƵƐĂǀŽŶƐƉŽƵƌĐĞůĂŝŵĂŐŝŶĠĚĞƵǆŵĂŶŝğƌĞƐĚĞŵĂƌƋƵĞƌůĞƐs͕ĂǀĞĐĚĞů͛ĂĐƌŝĚŝŶĞŽƌĂŶŐĞƋƵŝ
ƚƌĂǀĞƌƐĞ ůĞƐŵĞŵďƌĂŶĞƐďŝŽůŽŐŝƋƵĞƐĞƚŵĂƌƋƵĞ ůĞƐĂĐŝĚĞƐŶƵĐůĠŝƋƵĞƐ͕ŵĂŝƐĂƵƐƐŝĂǀĞĐ ů͛ĂŶŶĞǆŝŶĞs
ĐŽŶũƵŐƵĠăƵŶĨůƵŽƌŽĐŚƌŽŵĞƋƵŝĂƵŶĞĂĨĨŝŶŝƚĠƉŽƵƌůĞƐƉŚŽƐƉŚĂƚŝĚǇůƐĠƌŝŶĞƐĚƵĨĞƵŝůůĞƚĞǆƚĞƌŶĞĚĞƐs
;Αϯ͘Ϯ͘ϯƉϳϱͿ͘>ĞƐƌĠƐƵůƚĂƚƐŽďƚĞŶƵƐĂǀĞĐů͛ĂĐƌŝĚŝŶĞŽƌĂŶŐĞƐŽŶƚƉƌĠƐĞŶƚĠƐ&ŝŐƵƌĞϴϬĞƚƐŽŶƚƐŝŵŝůĂŝƌĞƐ
ƉŽƵƌů͛ĂŶŶĞǆŝŶĞs͘/ůƐŵŽŶƚƌĞŶƚƋƵ͛ŝůĞƐƚƉŽƐƐŝďůĞĚĞŵĂƌƋƵĞƌůĞƐsĚĞĐĞƚƚĞŵĂŶŝğƌĞ͕ŵĂŝƐĞůůĞƐŶĞ
ƐŽŶƚŶŝŵĂƌƋƵĠĞƐĞŶƚŝğƌĞŵĞŶƚŶŝĚĞŵĂŶŝğƌĞŚŽŵŽŐğŶĞ͘WĂƌĂŝůůĞƵƌƐ͕ĞůůĞƐŶĞ ƐŽŶƚƉĂƐ ƚŽƚĂůĞŵĞŶƚ
ĚĠŵĂƌƋƵĠĞƐĚƵďƌƵŝƚĚĞĨŽŶĚ͘
EŽƵƐĐŽŶĐůƵŽŶƐĂŝŶƐŝƋƵĞůĂĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆŶ͛ĞƐƚ͕ăĐĞũŽƵƌ͕ƉĂƐĂƐƐĞǌƌĠƐŽůƵƚŝǀĞƉŽƵƌƋƵĂŶƚŝĨŝĞƌůĞƐ
sĚĞŵĂŶŝğƌĞƐĂƚŝƐĨĂŝƐĂŶƚĞĚĂŶƐƵŶĞĨŝŶĚĞĐŽŵƉĂƌĂŝƐŽŶĚĞƐDsĞƚĚĞƐǆŽ͘
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϰϬ


&ŝŐƵƌĞϴϬ͘ǇƚŽŵĠƚƌŝĞĞŶĨůƵǆĚ͛sϱϰϵͲĚϱͲ'&WͲ&dZŵĂƌƋƵĠĞƐĂǀĞĐů͛ĂĐƌŝĚŝŶĞŽƌĂŶŐĞ
͘'ƌĂŶƵůŽƐŝƚĠĞŶĨŽŶĐƚŝŽŶĚĞůĂƚĂŝůůĞ͗ĐĂƌĂĐƚĠƌŝƐĂƚŝŽŶĚƵďƌƵŝƚĚĞĨŽŶĚ;W^ͿĞƚĚĞƐƉŽƉƵůĂƚŝŽŶƐĚĞDsĞƚĚ͛ǆŽ
͘'ƌĂŶƵůŽƐŝƚĠĞŶĨŽŶĐƚŝŽŶĚƵĐĂŶĂůĨůƵŽƌĞƐĐĞŶƚWĞƌW͗ĐĂƌĂĐƚĠƌŝƐĂƚŝŽŶĚĞƐǀĠƐŝĐƵůĞƐŵĂƌƋƵĠĞƐăů͛ĂĐƌŝĚŝŶĞŽƌĂŶŐĞ

Ϯ͘ϱ͘ ^ĞŵŝͲƋƵĂŶƚŝĨŝĐĂƚŝŽŶĚĞƐs

ĂŶƐƵŶĞĨŝŶĚĞƐĞŵŝͲƋƵĂŶƚŝĨŝĐĂƚŝŽŶ͕ůĞƐsŽŶƚĨŝŶĂůĞŵĞŶƚĠƚĠĂŶĂůǇƐĠĞƐăů͛ĂŝĚĞĚĞůĂƚĞĐŚŶŽůŽŐŝĞEd
Ğƚ ĚĞ ů͛ĂƉƉĂƌĞŝů EĂŶŽƐŝŐŚƚ͘ ĞƚƚĞ ƚĞĐŚŶŽůŽŐŝĞ ƉĞƌŵĞƚ Ě͛ĂǀŽŝƌ ƵŶĞ ĞƐƚŝŵĂƚŝŽŶ ĚĞ ůĂ ƋƵĂŶƚŝƚĠ ĚĞ
ƉĂƌƚŝĐƵůĞƐ ƉƌĠƐĞŶƚĞƐ ĚĂŶƐƵŶ ĠĐŚĂŶƚŝůůŽŶ ĚŽŶŶĠ ;Αϰ͘Ϯ ƉϭϭϬͿ͘ >Ğ ƉƌŽĨŝů ĚĞ ƚĂŝůůĞ ŽďƚĞŶƵƉŽƵƌ ůĞƐ s
ƉƌŽĚƵŝƚĞƐƉĂƌůĞƐϱϰϵͲĚϱͲ'&WͲ&dZĞƐƚƉƌĠƐĞŶƚĠ&ŝŐƵƌĞϴϭ͘>ĞƐǀĂůĞƵƌƐŽďƚĞŶƵĞƐƉŽƵƌůĞƐǆŽƐŽŶƚ
ƉƌŽĐŚĞƐĚĞƐǀĂůĞƵƌƐĂƚƚĞŶĚƵĞƐĂǀĞĐƵŶƉŝĐăϵϯŶŵĞƚƵŶĞŵŽǇĞŶŶĞăϭϭϰŶŵ͘>ĞƐDsƉƌĠƐĞŶƚĞŶƚƵŶ
ƉƌŽĨŝů ƉůƵƐ ĠƚĂůĠ ĂǀĞĐ ŶŽƚĂŵŵĞŶƚ ƵŶ ĠƉĂƵůĞŵĞŶƚ ǀĞƌƐ ůĞƐ ƉůƵƐ ĨŽƌƚĞƐ ƚĂŝůůĞƐ͕ ƚĠŵŽŝŐŶĂŶƚ ĚĞ ůĞƵƌ
ŚĠƚĠƌŽŐĠŶĠŝƚĠ͘ >ĞƵƌ ŶŽŵďƌĞ Ă ĠƚĠ ĞƐƚŝŵĠ ă ϰ͕ϵϮ ± Ϭ͕ϵϲ ͘ϭϬϭϬƉĂƌƚŝĐƵůĞƐͬŵ> ƉŽƵƌ ůĞƐDsͲϱϰϵ Ğƚ
ϭϬ͕ϴ±Ϯ͕ϭ͘ϭϬϭϬƉĂƌƚŝĐƵůĞƐͬŵ> ƉŽƵƌ ůĞƐ ǆŽͲϱϰϵ͘ WŽƵƌ ůĞƐ s ƉƌŽǀĞŶĂŶƚ ĚĞƐ ĂůƵͲϯ͕ ĐĞƐ ĐŚŝĨĨƌĞƐ
Ɛ͛ĠůğǀĞŶƚăϰ͕ϰϲ±Ϭ͕ϱϵ͘ϭϬϭϬƉŽƵƌůĞƐDsĞƚϴ͕ϭϰ±ϭ͕ϯϱ͘ϭϬϭϬƉŽƵƌůĞƐǆŽ͘WƌŝƐĚĂŶƐůĞƵƌĞŶƐĞŵďůĞ͕ĐĞƐ
ĐŚŝĨĨƌĞƐĐŽƌƌĞƐƉŽŶĚĞŶƚăƵŶĞƉƌŽĚƵĐƚŝŽŶĚĞϮϬϬDsĞƚϯϬϬͲϰϬϬǆŽƉĂƌĐĞůůƵůĞƐƵƌƵŶĞƉĠƌŝŽĚĞĚĞϳϮŚ͘
>ĞƚŝƚƌĞĚĞƐsĞƐƚĚĞϮăϱ͘ϭϬϴDsͬђ>ĞƚĚĞϱ͘ϭϬϴǆŽͬђ>͘
>ĂĐŽŶĐĞŶƚƌĂƚŝŽŶĞŶƉƌŽƚĠŝŶĞƐĂĠƚĠĚĠƚĞƌŵŝŶĠĞƉĂƌůĞĚŽƐĂŐĞĚĞƌĂĚĨŽƌĚ;ΑϮ͘ϮƉϭϬϮͿĞƚǀĂƌŝĞĞŶƚƌĞ
Ϭ͕ϮϱĞƚϬ͕ϱђŐͬђ>͕ĐĞƋƵŝĐŽƌƌĞƐƉŽŶĚăƵŶƌĂƚŝŽĚĞϮ͘ϭϬϴsͬђŐĚĞƉƌŽƚĠŝŶĞƐ͘ĞƚƚĞǀĂůĞƵƌĞƐƚĞŶĂĐĐŽƌĚ
ĂǀĞĐĐĞƋƵŝĞƐƚŽďƚĞŶƵĚĂŶƐůĂůŝƚƚĠƌĂƚƵƌĞ;tĞďďĞƌĂŶĚůĂǇƚŽŶ͕ϮϬϭϯͿ͘


ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϰϭ


&ŝŐƵƌĞϴϭ͘WƌŽĨŝůĚĞƚĂŝůůĞĚĞƐsͲϱϰϵͲĚϱͲ'&WͲ&dZŽďƚĞŶƵƉĂƌůĂƚĞĐŚŶŽůŽŐŝĞEd

Ϯ͘ϲ͘ ŽŶƚĞŶƵĚĞƐsĞŶŵĂƚĠƌŝĞůďŝŽůŽŐŝƋƵĞĚ͛ŝŶƚĠƌġƚ

Ϯ͘ϲ͘ϭ͘ ŽŶƚĞŶƵĚĞƐsĞŶZEŵ

hŶĞĞǆƉĠƌŝĞŶĐĞĚĞZdͲWZĂĠƚĠƌĠĂůŝƐĠĞƐƵƌůĞƐsƉƌŽĚƵŝƚĞƐƉĂƌůĞƐĂůƵͲϯ;ΑϮ͘ϱƉϭϬϱͿ͘>ĞƌĠƐƵůƚĂƚ
ƉƌĠƐĞŶƚĠ &ŝŐƵƌĞ ϴϮ ŵŽŶƚƌĞ ůĂ ƉƌĠƐĞŶĐĞ Ě͛ZEŵ &dZ ĚĂŶƐ ůĞƐ ĚĞƵǆ ĨƌĂĐƚŝŽŶƐ͘ /ů ƐĞŵďůĞ Ǉ ĂǀŽŝƌ
ϱăϭϬĨŽŝƐƉůƵƐĚ͛ZEŵĚĂŶƐůĞƐDsƋƵĞĚĂŶƐůĞƐǆŽ͘ĞĐŝƉŽƵƌƌĂŝƚġƚƌĞĞŶĂĚĠƋƵĂƚŝŽŶĂǀĞĐůĂƚĂŝůůĞ
ĚĞƐǀĠƐŝĐƵůĞƐ͘ŶĞĨĨĞƚ͕ůĞƐDsĠƚĂŶƚƉůƵƐŐƌŽƐƐĞƐƋƵĞůĞƐǆŽ͕ŝůĞƐƚƚŽƵƚăĨĂŝƚĞŶǀŝƐĂŐĞĂďůĞƋƵ͛ĞůůĞƐ
ĐŽŶƚŝĞŶŶĞŶƚƉůƵƐĚĞŵĂƚĠƌŝĞůĚ͛ŝŶƚĠƌġƚ͘


&ŝŐƵƌĞϴϮ͘ZdͲWZ&dZƐƵƌůĞƐsƉƌŽĚƵŝƚĞƐƉĂƌůĞƐĂůƵͲϯ

ŽŶĐĞƌŶĂŶƚ ůĞƐ s ƉƌŽĚƵŝƚĞƐ ƉĂƌ ůĞƐ ϱϰϵͲĚϱͲ'&WͲ&dZ͕ ŶŽƵƐ ĂǀŽŶƐ ƌĞŵĂƌƋƵĠ ƋƵĞ ůĞƐ ĐĞůůƵůĞƐ
ĚŽŶŶĞƵƐĞƐ Ŷ͛ĂǀĂŝĞŶƚ ƉĂƐ ĞŶĐŽƌĞ ĂƚƚĞŝŶƚ ůĞƵƌ ŝŶƚĞŶƐŝƚĠ ĚĞ ĨůƵŽƌĞƐĐĞŶĐĞ ŵĂǆŝŵĂůĞ ă ϮϰŚ ƉŽƐƚͲ
ƚƌĂŶƐĚƵĐƚŝŽŶ;Αϭ͘ϯƉϭϯϲͿ͘ƵƐƐŝ͕ŶŽƵƐŶŽƵƐƐŽŵŵĞƐĚĞŵĂŶĚĠƐŝůĞƐsƉƌŽĚƵŝƚĞƐĚƵƌĂŶƚĐĞƚƚĞƉĠƌŝŽĚĞ
ĐŽŶƚĞŶĂŝĞŶƚĚƵŵĂƚĠƌŝĞůĚ͛ŝŶƚĠƌġƚĞƚĚĞǀĂŝĞŶƚġƚƌĞĐŽŶƐĞƌǀĠĞƐĚĂŶƐůĞƉŽŽůĚĞǀĠƐŝĐƵůĞƐŐĠŶĠƌĠĞƐăϮϰ͕
ϰϴĞƚϳϮŚ͘WŽƵƌƌĠƉŽŶĚƌĞăĐĞƚƚĞƋƵĞƐƚŝŽŶ͕ŶŽƵƐĂǀŽŶƐƌĠĂůŝƐĠƵŶĞZdͲWZĂǀĞĐĚĞƐĂŵŽƌĐĞƐăĐŚĞǀĂů
ƐƵƌůĂƐĠƋƵĞŶĐĞĐŽĚĂŶƚůĂ'&WĞƚůĞ&dZăƉĂƌƚŝƌĚ͛ĠĐŚĂŶƚŝůůŽŶƐĚ͛ZEĞǆƚƌĂŝƚƐĚ͛sƉƌŽĚƵŝƚĞƐăϮϰŚ͕
ϰϴŚ Ğƚ ϳϮŚ ;ΑϮ͘ϱ ƉϭϬϱͿ͘ >ĞƐ ƌĠƐƵůƚĂƚƐ ƉƌĠƐĞŶƚĠƐ &ŝŐƵƌĞ ϴϯ ŵŽŶƚƌĞŶƚ ƋƵĞ ůĞƐ ƚƌŽŝƐ ĨƌĂĐƚŝŽŶƐ Ě͛s
ĐŽŶƚŝĞŶŶĞŶƚĚĞů͛ZEŵ'&WͲ&dZ͘ĞĐŝĐŽŶĨŝƌŵĞƋƵĞĐĞƐsƉƌĠƐĞŶƚĞŶƚƵŶŝŶƚĠƌġƚƉŽƵƌŶŽƚƌĞĠƚƵĚĞ͘

ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϰϮ


&ŝŐƵƌĞϴϯ͘ZdͲWZ&dZƐƵƌůĞƐƚƌŽŝƐĨƌĂĐƚŝŽŶƐĚ͛sƉƌŽĚƵŝƚĞƐƉĂƌůĞƐϱϰϵͲĚϱͲ'&WͲ&dZ
ϭ͗ϮϰŚ͕Ϯ͗ϰϴŚ͕ϯ͗ϳϮŚ

Ϯ͘ϲ͘Ϯ͘ ŽŶƚĞŶƵĚĞƐsĞŶƉƌŽƚĠŝŶĞƐ

ĞƐǁĞƐƚĞƌŶ ďůŽƚŽŶƚ ĠƚĠ ƌĠĂůŝƐĠƐ ƐƵƌ ůĞƐ s ƉƌŽĚƵŝƚĞƐ ƉĂƌ ůĞƐ ĐĞůůƵůĞƐϱϰϵͲĚϱͲ'&WͲ&dZ ĂĨŝŶ ĚĞ
ĚĠƚĞĐƚĞƌůĂƉƌŽƚĠŝŶĞ'&WͲ&dZ͘WŽƵƌĐĞůĂ͕ŶŽƵƐĂǀŽŶƐƵƚŝůŝƐĠƵŶĂŶƚŝĐŽƌƉƐĂŶƚŝͲ'&WĞƚƵŶĂŶƚŝĐŽƌƉƐĂŶƚŝͲ
&dZ͘>ĞƐĚĞƵǆďůŽƚƐŵŽŶƚƌĞŶƚ ůĂƉƌĠƐĞŶĐĞĚĞ ůĂƉƌŽƚĠŝŶĞĚĞĨƵƐŝŽŶ'&WͲ&dZĞƚĐĞĐŝĚĂŶƐ ůĞƐĚĞƵǆ
ĨƌĂĐƚŝŽŶƐĚ͛s;&ŝŐƵƌĞϴϰͿ͘>ĞƐŝŐŶĂůŽďƚĞŶƵƉŽƵƌůĞƐDsĞƐƚĞƐƚŝŵĠϭϬăϮϬĨŽŝƐƐƵƉĠƌŝĞƵƌăĐĞůƵŝŽďƚĞŶƵ
ƉŽƵƌ ůĞƐ ǆŽ͘ WĂƌ ĂŝůůĞƵƌƐ͕ ƵŶĞ ƐĞƵůĞ ďĂŶĚĞ ĞƐƚ ĚĠƚĞĐƚĠĞ ƉŽƵƌ ůĞƐ ǆŽ͕ ĚĞ ŵĂƐƐĞ ŵŽůĠĐƵůĂŝƌĞ
ϮϭϬͲϮϮϬŬĂ͕ƋƵŝ ƐĞŵďůĞĐŽƌƌĞƐƉŽŶĚƌĞă ůĂ ĨŽƌŵĞŵĂƚƵƌĞŐůǇĐŽƐǇůĠĞĚĞ ůĂƉƌŽƚĠŝŶĞĚĞ ĨƵƐŝŽŶ'&WͲ
&dZ͕ĂůŽƌƐƋƵĞƉŽƵƌůĞƐDs͕ƉůƵƐŝĞƵƌƐďĂŶĚĞƐƐŽŶƚĚĠƚĞĐƚĠĞƐ͕ƉŽƵǀĂŶƚƌĞƉƌĠƐĞŶƚĞƌĚŝĨĨĠƌĞŶƚĞƐĨŽƌŵĞƐ
ŝŵŵĂƚƵƌĞƐĚƵ&dZ͕ŽƵĞŶĐŽƌĞĚĞƐƉƌŽĚƵŝƚƐĚĞĚĠŐƌĂĚĂƚŝŽŶ͘
WĂƌĂŝůůĞƵƌƐ͕ůĞƐϱϰϵƚƌĂŶƐĚƵŝƚĞƐƉĂƌůĞƐǀĞĐƚĞƵƌƐĂĚĠŶŽǀŝƌĂƵǆĚϱͲ'&WĞƚĚϱͲ'&WͲ&dZƉƌĠƐĞŶƚĞŶƚ
ů͛ŝŶƚĠƌġƚĚĞŐĠŶĠƌĞƌĚĞƐǀĠƐŝĐƵůĞƐƉŽƚĞŶƚŝĞůůĞŵĞŶƚĨůƵŽƌĞƐĐĞŶƚĞƐǀĞƌƚĞƐ͘ĞĐŝƉĞƌŵĞƚĚ͛ĞŶǀŝƐĂŐĞƌĚĞƐ
ĞǆƉĠƌŝĞŶĐĞƐĚĞĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆĂĨŝŶĚĞůĞƐĐĂƌĂĐƚĠƌŝƐĞƌ͘>ĞƐƌĠƐƵůƚĂƚƐƉƌĠƐĞŶƚĠƐ&ŝŐƵƌĞϴϱŵŽŶƚƌĞŶƚ
ƋƵĞ ƚŽƵƚĞƐ ůĞƐ ƉŽƉƵůĂƚŝŽŶƐ DsͲ'&W͕ DsͲ'&W&dZ͕ ǆŽͲ'&W Ğƚ ǆŽͲ'&W&dZ ƉƌĠƐĞŶƚĞŶƚ ĚĞ ůĂ
ĨůƵŽƌĞƐĐĞŶĐĞ ǀĞƌƚĞ͘ WĂƌ ĂŝůůĞƵƌƐ͕ ůĞƐ ƉŽƉƵůĂƚŝŽŶƐ sͲ'&W ƉƌĠƐĞŶƚĞŶƚ ĚĂǀĂŶƚĂŐĞ Ě͛s '&Wн ƋƵĞ ůĂ
ƉŽƉƵůĂƚŝŽŶsͲ'&WͲ&dZ͕ƌĞƐƉĞĐƚŝǀĞŵĞŶƚϴϭăϴϯйĞŶŵŽǇĞŶŶĞĐŽŶƚƌĞϮăϭϭй͘>ĞƐĚŝĨĨĠƌĞŶĐĞƐĚĞ
ƚĂŝůůĞĚĞƐƉƌŽƚĠŝŶĞƐŵĂŝƐĂƵƐƐŝĚĞůŽĐĂůŝƐĂƚŝŽŶƉŽƵƌƌĂŝĞŶƚĞǆƉůŝƋƵĞƌĐĞƚĠĐĂƌƚ͘ŝŶƐŝ͕ůĞƐƉĞƚŝƚĞƐƉƌŽƚĠŝŶĞƐ
ĐǇƚŽƉůĂƐŵŝƋƵĞƐƐĞƌĞƚƌŽƵǀĞƌĂŝĞŶƚƉƌĠĨĠƌĞŶƚŝĞůůĞŵĞŶƚĚĂŶƐůĞƐs͕ĐŽŶƚƌĂŝƌĞŵĞŶƚĂƵǆŐƌŽƐƐĞƐƉƌŽƚĠŝŶĞƐ
ŵĞŵďƌĂŶĂŝƌĞƐ͘ĞƚƚĞĚŝĨĨĠƌĞŶĐĞƉŽƵƌƌĂŝƚĠŐĂůĞŵĞŶƚġƚƌĞĞǆƉůŝƋƵĠĞƉĂƌƵŶƋƵĞŶĐŚŝŶŐĚĞĨůƵŽƌĞƐĐĞŶĐĞ
ĚĞ ůĂ ƉƌŽƚĠŝŶĞ '&WͲ&dZ ĚƵ ĨĂŝƚ ĚĞ ƐĂ ƉƌŽǆŝŵŝƚĠ ĂǀĞĐ ůĂ ŵĞŵďƌĂŶĞ͘ ^ŽƵůŝŐŶŽŶƐ ƋƵĞ ůĞƐ sͲ'&W
ƌĞƉƌĠƐĞŶƚĞŶƚƵŶŽƵƚŝůƉĂƌƚŝĐƵůŝğƌĞŵĞŶƚŝŶƚĠƌĞƐƐĂŶƚƉŽƵƌů͛ĠƚƵĚĞĚƵŵĠĐĂŶŝƐŵĞĚĞƚƌĂŶƐĨĞƌƚƉƵŝƐƋƵĞ
ů͛ŽŶƉĞƵƚƐƵŝǀƌĞůĂƉŽƉƵůĂƚŝŽŶƉĂƌƐĂĨůƵŽƌĞƐĐĞŶĐĞŝŶƚƌŝŶƐğƋƵĞ͘ĞƐŽŶƚĐĞƐǀĠƐŝĐƵůĞƐƋƵŝƐĞƌŽŶƚƵƚŝůŝƐĠĞƐ
ăĐĞƚƚĞĨŝŶ͘

&ŝŐƵƌĞϴϰ͘tĞƐƚĞƌŶďůŽƚĐĂƌĂĐƚĠƌŝƐƚŝƋƵĞƐĚĞƐsͲϱϰϵͲĚϱͲ'&WĞƚϱϰϵͲĚϱͲ'&WͲ&dZ
͘ĂŶƚŝͲ'&W͖͘ĂŶƚŝͲ&dZ
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϰϯ


&ŝŐƵƌĞϴϱ͘ǇƚŽŵĠƚƌŝĞĞŶĨůƵǆĚ͛sƉƌŽĚƵŝƚĞƐƉĂƌůĞƐϱϰϵƚƌĂŶƐĚƵŝƚĞƐƉĂƌůĞƐǀĞĐƚĞƵƌƐĂĚĠŶŽǀŝƌĂƵǆ

Ϯ͘ϳ͘ ǇƚŽƚŽǆŝĐŝƚĠĚĞƐs

hŶƚĞƐƚĚĞĐǇƚŽƚŽǆŝĐŝƚĠĂĠƚĠƌĠĂůŝƐĠĂĨŝŶĚĞƐ͛ĂƐƐƵƌĞƌƋƵĞ ůĞƐsŶĞƐŽŶƚƉĂƐĐǇƚŽƚŽǆŝƋƵĞƐƉŽƵƌ ůĞƐ
ĐĞůůƵůĞƐ͘ĞĚĞƌŶŝĞƌĠǀĂůƵĞůĞƉŽƵƌĐĞŶƚĂŐĞĚĞĐĞůůƵůĞƐǀŝǀĂŶƚĞƐŐƌąĐĞăƵŶĞĐŽůŽƌĂƚŝŽŶŵĞƚƚĂŶƚĞŶũĞƵ
ƵŶĞĞŶǌǇŵĞŵŝƚŽĐŚŽŶĚƌŝĂůĞ;Αϭ͘ϰƉϵϲͿ͘>ĞƐƌĠƐƵůƚĂƚƐƉƌĠƐĞŶƚĠƐ&ŝŐƵƌĞϴϲŵŽŶƚƌĞŶƚƋƵĞůĂǀŝĂďŝůŝƚĠĚĞƐ
ĐĞůůƵůĞƐĚĠĐƌŽŠƚũƵƐƋƵ͛ăϲϬйƉŽƵƌůĞƐƉůƵƐĨŽƌƚĞƐĚŽƐĞƐĚĞǀĠƐŝĐƵůĞƐ;ϰ͘ϭϬϰsͬĐĞůůƵůĞͿĚĠƉŽƐĠĞƐƐƵƌůĞƐ
ϱϰϵ͘ůůĞƐĞƐŝƚƵĞĂƵǆĂůĞŶƚŽƵƌƐĚĞϴϬйƉŽƵƌĚĞƐĚŽƐĞƐĐŽŵƉƌŝƐĞƐĞŶƚƌĞϯ͘ϭϬϰĞƚϰ͘ϭϬϰsͬĐĞůůƵůĞ͘ĞƐ
ĚŽƐĞƐƉůƵƐĨĂŝďůĞƐŶĞƐŽŶƚƉĂƐƚŽǆŝƋƵĞƐƉŽƵƌůĞƐĐĞůůƵůĞƐ͘WĂƌĂŝůůĞƵƌƐ͕ůĞƐ&ϭϱƐĞŵďůĞŶƚƉůƵƐƚŽůĠƌĂŶƚĞƐ
ĂƵǆǀĠƐŝĐƵůĞƐ͘

&ŝŐƵƌĞϴϲ͘dĞƐƚĚĞĐǇƚŽƚŽǆŝĐŝƚĠĚĞƐsƐƵƌůĞƐϱϰϵĞƚůĞƐ&ϭϱ



ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϰϰ

Ϯ͘ϴ͘ KƉƚŝŵŝƐĂƚŝŽŶĚĞůĂƉƌŽĚƵĐƚŝŽŶĚĞƐDs͗ŝŽŶŽƉŚŽƌĞĚƵĐĂůĐŝƵŵ

>Ğ ĐĂůĐŝƵŵ ĠƚĂŶƚ ƵŶ ƐƚŝŵƵůĂƚĞƵƌ ĚĞ ůĂ ƉƌŽĚƵĐƚŝŽŶ ĚĞƐDs ;Αϯ͘Ϯ͘Ϯ͘ϭ ƉϳϭͿ͕ ŶŽƵƐ ĂǀŽŶƐ ĞŶǀŝƐĂŐĠ ůĂ
ƉŽƐƐŝďŝůŝƚĠ Ě͛ƵƚŝůŝƐĞƌ ƵŶ ŝŽŶŽƉŚŽƌĞ ĚƵ ĐĂůĐŝƵŵĚĂŶƐ ůĞ ďƵƚ Ě͛ŽƉƚŝŵŝƐĞƌ ůĞƵƌ ƉƌŽĚƵĐƚŝŽŶ͘EŽƵƐ ĂǀŽŶƐ
ĐŚŽŝƐŝůĞƐĐĞůůƵůĞƐŵŽĚğůĞƐ,<Ͳ&dZͲ,ƋƵŝƐƵƌĞǆƉƌŝŵĞŶƚůĂƉƌŽƚĠŝŶĞ&dZͲ,ĚĞŵĂŶŝğƌĞĐŽŶƐƚŝƚƵƚŝǀĞ
;Αϭ͘ϭ͘Ϯ͘ϲƉϵϰͿ͘>ĞƐĐĞůůƵůĞƐƐŽŶƚŝŶĐƵďĠĞƐĞŶƉƌĠƐĞŶĐĞŽƵŶŽŶĚ͛ŝŽŶŽƉŚŽƌĞĚƵĐĂůĐŝƵŵϮϯϭϴϳĞƚůĞƐ
DsƉƌŽĚƵŝƚĞƐƐŽŶƚƉƵƌŝĨŝĠĞƐ;ΑϯƉϭϬϳͿƉƵŝƐĂŶĂůǇƐĠĞƐƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆĂĨŝŶĚĞůĞƐƐĞŵŝͲƋƵĂŶƚŝĨŝĞƌ
;Αϳ ƉϭϭϮͿ͘ >ĞƐ ƌĠƐƵůƚĂƚƐŵŽŶƚƌĞŶƚ ƋƵĞ ůĞƐDs ƉƌŽĚƵŝƚĞƐ ĂǀĞĐ ƐƚŝŵƵůĂƚŝŽŶ ƐŽŶƚ ĞĨĨĞĐƚŝǀĞŵĞŶƚ ƉůƵƐ
ŶŽŵďƌĞƵƐĞƐƋƵĞĐĞůůĞƐƉƌŽĚƵŝƚĞƐƐĂŶƐƐƚŝŵƵůĂƚŝŽŶĞƚƋƵĞů͛ĞĨĨĞƚĞƐƚĚŽƐĞͲĚĠƉĞŶĚĂŶƚ;&ŝŐƵƌĞϴϳͿ͘hŶĞ
ĞǆƚƌĂĐƚŝŽŶĚ͛ZEĞƐƚĂůŽƌƐƌĠĂůŝƐĠĞƐƵƌĐĞƐǀĠƐŝĐƵůĞƐĞƚůĂƉƌĠƐĞŶĐĞĚ͛ZEŵ&dZĂĠƚĠƌĞĐŚĞƌĐŚĠĞƉĂƌ
ZdͲWZ͘ŶƌĂŝƐŽŶĚ͛ƵŶĞƋƵĂŶƚŝƚĠƚƌŽƉĨĂŝďůĞĚĞŵĂƚĠƌŝĞůƉŽƵƌůĞƐƉŽƉƵůĂƚŝŽŶƐĚĞDsƉƌŽĚƵŝƚĞƐϭͬϮŚ
ƐĂŶƐƐƚŝŵƵůĂƚŝŽŶŽƵĞŶƉƌĠƐĞŶĐĞĚĞϮ͕ϱђDĚ͛Ϯϯϭϴϳ͕ĐĞƚƚĞĞǆƉĠƌŝĞŶĐĞĞƐƚƌĠĂůŝƐĠĞƵŶŝƋƵĞŵĞŶƚƐƵƌ
ůĞƐ ĚĞƵǆ ĂƵƚƌĞƐ ƉŽƉƵůĂƚŝŽŶƐ͘ >ĞƐ ƌĠƐƵůƚĂƚƐ ŵŽŶƚƌĞŶƚ ƋƵĞ͕ ŵĂůŐƌĠ ůĞ ĨĂŝƚ ƋƵ͛ĞůůĞƐ ƐŽŝĞŶƚ ŵŽŝŶƐ
ŶŽŵďƌĞƵƐĞƐ͕ ůĞƐ Ds ƉƌŽĚƵŝƚĞƐ ϮϰŚ ƐĂŶƐ ƐƚŝŵƵůĂƚŝŽŶ ĐŽŶƚŝĞŶŶĞŶƚ ƉůƵƐ Ě͛ZEŵ &dZ ƋƵĞ ĐĞůůĞƐ
ƉƌŽĚƵŝƚĞƐĞŶƉƌĠƐĞŶĐĞĚĞϭϬђDĚ͛ϮϯϭϴϳĚƵƌĂŶƚϭͬϮŚ;&ŝŐƵƌĞϴϴͿ͘WĂƌĂŝůůĞƵƌƐ͕ƵŶĞĠƚƵĚĞƌĠĂůŝƐĠĞ
ĂǀĞĐ ůĞƐDsƉƌŽĚƵŝƚĞƐƉĂƌ ůĞƐ,KͲ'&WͲ&dZŵŽŶƚƌĞĠŐĂůĞŵĞŶƚƋƵ͛ŝůǇĂƉůƵƐĚĞDsĨůƵŽƌĞƐĐĞŶƚĞƐ
ǀĞƌƚĞƐĚĂŶƐůĂƉŽƉƵůĂƚŝŽŶĚĞDsƉƌŽĚƵŝƚĞƐϮϰŚƐĂŶƐƐƚŝŵƵůĂƚŝŽŶ;&ŝŐƵƌĞϴϵͿ͘ĞƐƌĠƐƵůƚĂƚƐƉƌĠůŝŵŝŶĂŝƌĞƐ
ŶŽƵƐ ƉĞƌŵĞƚƚĞŶƚ ĚĞ ĐŽŶĐůƵƌĞ ƋƵĞ ů͛ŝŽŶŽƉŚŽƌĞ ĚƵ ĐĂůĐŝƵŵĞƐƚ ĞĨĨŝĐĂĐĞ ƉŽƵƌ ŐĠŶĠƌĞƌ ƵŶ ƉůƵƐ ŐƌĂŶĚ
ŶŽŵďƌĞĚĞDsŵĂŝƐƋƵĞĐĞůůĞƐͲĐŝƐŽŶƚŵŽŝŶƐŝŶƚĠƌĞƐƐĂŶƚĞƐĚƵƉŽŝŶƚĚĞǀƵĞĚĞůĞƵƌĐŽŶƚĞŶƵ͘>ĂĐĂƉĂĐŝƚĠ
ĚĞů͛ŝŽŶŽƉŚŽƌĞăŝŶĚƵŝƌĞƵŶĞĨŽƌƚĞƉƌŽĚƵĐƚŝŽŶĚĞDsĞŶƵŶƚĞŵƉƐƌĠĚƵŝƚƉŽƵƌƌĂŝƚƚŽƵƚĚĞŵġŵĞġƚƌĞ
ĞǆƉůŽŝƚĠĞĂĨŝŶĚĞƉƌŽĚƵŝƌĞĚĞƐǀĞĐƚĞƵƌƐƋƵŝƉŽƵƌƌĂŝĞŶƚƉĂƌůĂƐƵŝƚĞġƚƌĞŵŽĚŝĨŝĠĞƐŝŶǀŝƚƌŽ͘ĐĞƚƚĞĨŝŶĞƚ
ĚĂŶƐůĞďƵƚĚĞƐ͛ĂƐƐƵƌĞƌƋƵĞĐĞƐǀĞĐƚĞƵƌƐĂŝŶƐŝƉƌĠƉĂƌĠƐŶĞƐŽŶƚƉĂƐƚŽǆŝƋƵĞƐƉŽƵƌůĂĐĞůůƵůĞ͕ƵŶƚĞƐƚĚĞ
ĐǇƚŽƚŽǆŝĐŝƚĠ Ă ĠƚĠ ƌĠĂůŝƐĠ ;Αϭ͘ϰ ƉϵϲͿ ĞŶ ĚĠƉŽƐĂŶƚ ϱ͘ϭϬϰDsͲϱϰϵͲĚϱͲ'&WͲ&dZͬĐĞůůƵůĞ ĐŝďůĞϱϰϵ͘
DĂůŚĞƵƌĞƵƐĞŵĞŶƚ͕ ůĞƐ ĚŽƐĞƐ ŝŶƚĠƌĞƐƐĂŶƚĞƐ ĚĞϱ Ğƚ ϭϬђDĚŝŵŝŶƵĞŶƚ ĚƌĂƐƚŝƋƵĞŵĞŶƚ ůĞ ŶŽŵďƌĞ ĚĞ
ĐĞůůƵůĞƐĐŝďůĞƐƐƵƌǀŝǀĂŶƚĞƐ;&ŝŐƵƌĞϵϬͿ͕ĐŽŵƉƌŽŵĞƚƚĂŶƚů͛ƵƚŝůŝƐĂƚŝŽŶĚĞů͛ŝŽŶŽƉŚŽƌĞĚĂŶƐĐĞƐĐŽŶĚŝƚŝŽŶƐ͘


&ŝŐƵƌĞϴϳ͘^ĞŵŝͲƋƵĂŶƚŝĨŝĐĂƚŝŽŶĚĞƐDsͲ,<Ͳ&dZͲ,ƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ

&ŝŐƵƌĞϴϴ͘ĠƚĞĐƚŝŽŶĚ͛ZEŵ&dZĚĂŶƐůĞƐDsͲ,<Ͳ&dZͲ,
dĠŵŽŝŶн͗,;,ƵŵĂŶŝƌǁĂǇƉŝƚŚĞůŝĂůĞůůƐͿ
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϰϱ


&ŝŐƵƌĞϴϵ͘ĠƚĞĐƚŝŽŶĚĞůĂƉƌŽƚĠŝŶĞ'&WĚĂŶƐůĞƐ,KͲ'&WͲ&dZƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ
͘й'&WнDsͲ,KͲ'&WͲ&dZ͖͘^ĞŵŝͲƋƵĂŶƚŝĨŝĐĂƚŝŽŶĚĞƐDs


&ŝŐƵƌĞϵϬ͘dĞƐƚĚĞĐǇƚŽƚŽǆŝĐŝƚĠĚĞƐDsͲϱϰϵͲĚϱͲ'&WͲ&dZƉƌŽĚƵŝƚĞƐĞŶƉƌĠƐĞŶĐĞĚ͛ŝŽŶŽƉŚŽƌĞĚƵĐĂůĐŝƵŵϮϯϭϴϳ

ϯ͘ ĞůůƵůĞƐĐŝďůĞƐĚĞƐs

ϯ͘ϭ͘ ƚƵĚĞĚĞƚƌĂŶƐĨĞƌƚĞƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠ

ϯ͘ϭ͘ϭ͘ ĞůůƵůĞƐĐŝďůĞƐĚĞƐsƉƌŽĚƵŝƚĞƐƉĂƌůĞƐĂůƵͲϯ

>ĞƐĂůƵͲϯĞǆƉƌŝŵĞŶƚůĞ&dZĚĞŵĂŶŝğƌĞĞŶĚŽŐğŶĞĞƚŶŽƵƐĂǀŽŶƐƐŽƵŚĂŝƚĠƐĂǀŽŝƌƐ͛ŝůĠƚĂŝƚƉŽƐƐŝďůĞĚĞ
ƚƌĂŶƐĨĠƌĞƌĚƵŵĂƚĠƌŝĞůŐĠŶĠƚŝƋƵĞĂƵǆĐĞůůƵůĞƐĐŝďůĞƐ͕ĞŶƋƵĂŶƚŝƚĠƐƵĨĨŝƐĂŶƚĞƉŽƵƌĂƉƉŽƌƚĞƌƵŶĞŶŽƵǀĞůůĞ
ĨŽŶĐƚŝŽŶŶĂůŝƚĠ ĂƵǆ&ϭϱ͘ƉƌğƐ ĂǀŽŝƌǀĠƌŝĨŝĠƋƵĞ ů͛ZEŵ&dZĠƚĂŝƚ ďŝĞŶƉƌĠƐĞŶƚĚĂŶƐ ůĞƐ ǀĠƐŝĐƵůĞƐ
;&ŝŐƵƌĞϴϮƉϭϰϭͿ͕ƵŶĞĞǆƉĠƌŝĞŶĐĞĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂƉƌŽƚĠŝŶĞ&dZĂĠƚĠƌĠĂůŝƐĠĞƚƌŽŝƐũŽƵƌƐĂƉƌğƐ
ƚƌĂŝƚĞŵĞŶƚƐƵƌůĞƐ&Ͳϭϱ͕ĐĞůůƵůĞƐĐŝďůĞƐĚĞƐsĂůƵͲϯ͕ăƵŶĞĚŽƐĞĚĞϮϬϬsͬĐĞůůƵůĞ͘>ĞƐƌĠƐƵůƚĂƚƐĚĞ
ĐĞƚĞƐƚŽŶƚƌĠǀĠůĠƵŶĞƐŽƌƚŝĞĚ͛ŝŽŶƐŝŽĚƵƌĞƚĠŵŽŝŐŶĂŶƚĚĞůĂƉƌĠƐĞŶĐĞĚĞůĂƉƌŽƚĠŝŶĞ&dZĨŽŶĐƚŝŽŶŶĞůůĞ
ăůĂŵĞŵďƌĂŶĞĚĞƐĐĞůůƵůĞƐĐŝďůĞƐ;&ŝŐƵƌĞϵϭͿ͘>ĞŵġŵĞƚĞƐƚĂĠƚĠƌĠĂůŝƐĠĂǀĞĐĚĞƐsƉƌŽĚƵŝƚĞƐƉĂƌ
ůĞƐ&<DϰƋƵŝĞǆƉƌŝŵĞŶƚůĞ&dZŵƵƚĠ;Αϭ͘ϭ͘Ϯ͘ϱƉϵϰͿĞƚĂƵĐƵŶƐŝŐŶĂůŶ͛ĂĠƚĠŽďƚĞŶƵ;&ŝŐƵƌĞϵϭͿ͘ĞĐŝ
ĐŽŶĨŽƌƚĞůĂƐƉĠĐŝĨŝĐŝƚĠĚƵƐŝŐŶĂůŽďƚĞŶƵĂǀĞĐůĞƐsͲĂůƵͲϯĞƚĨĂŝƚůĂƉƌĞƵǀĞĚĞĐŽŶĐĞƉƚĚƵƚƌĂŶƐĨĞƌƚĚĞ
ŵĂƚĠƌŝĞůďŝŽůŽŐŝƋƵĞ&dZĂƵǆĐĞůůƵůĞƐŚƵŵĂŝŶĞƐƉĂƌů͛ŝŶƚĞƌŵĠĚŝĂŝƌĞĚĞƐs͘>ĞƐŝŐŶĂůŽďƚĞŶƵĂǀĞĐůĞƐ
sͲĂůƵĞƐƚƚŽƵƚĞĨŽŝƐϭϬăϮϬĨŽŝƐŝŶĨĠƌŝĞƵƌĂƵƐŝŐŶĂůŽďƚĞŶƵĂǀĞĐůĞƐĂůƵͲϯĞƚŶĠĐĞƐƐŝƚĞĚ͛ġƚƌĞĂŵĠůŝŽƌĠ͘
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϰϲ


&ŝŐƵƌĞϵϭ͘dĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞƐ&ϭϱĐŝďůĞƐĚĞƐsĂůƵͲϯ
͘ŝŶĠƚŝƋƵĞĚĞƐŽƌƚŝĞĚĞƐŝŽŶƐŝŽĚƵƌĞ͖͘^ƉĠĐŝĨŝĐŝƚĠĚƵƐŝŐŶĂůŽďƚĞŶƵ

ϯ͘ϭ͘Ϯ͘ ĞůůƵůĞƐĐŝďůĞƐĚĞƐsƉƌŽĚƵŝƚĞƐƉĂƌůĞƐϱϰϵͲĚϱͲ'&WͲ&dZ

ĨŝŶĚ͛ŽƉƚŝŵŝƐĞƌ ůĞ ƚƌĂŶƐĨĞƌƚĚĞ ůĂƉƌŽƚĠŝŶĞ&dZĂƵǆ ĐĞůůƵůĞƐ ĐŝďůĞƐ͕ ŶŽƵƐĂǀŽŶƐ ĐŚŽŝƐŝ Ě͛ƵƚŝůŝƐĞƌƵŶ
ƐǇƐƚğŵĞƋƵŝŶŽƵƐƉĞƌŵĞƚƚĞĚĞƐƵŝǀƌĞůĂƉƌŽƚĠŝŶĞĚ͛ŝŶƚĠƌġƚƉĂƌĨůƵŽƌĞƐĐĞŶĐĞŐƌąĐĞăůĂ'&WĨƵƐŝŽŶŶĠĞ
;Αϭ͘ϭ͘Ϯ͘ϮƉϵϯͿ͘EŽƵƐĂǀŽŶƐĠŐĂůĞŵĞŶƚƚƌĂǀĂŝůůĠƐƵƌ ůĞƐĚŽƐĞƐĚ͛sĞƚůĂƐƵƌĞǆƉƌĞƐƐŝŽŶĚĞůĂƉƌŽƚĠŝŶĞ
Ě͛ŝŶƚĠƌġƚĚĂŶƐůĞƐĐĞůůƵůĞƐĚŽŶŶĞƵƐĞƐĚ͛sŐƌąĐĞăƵŶĞƚƌĂŶƐĚƵĐƚŝŽŶƉĂƌůĞǀĞĐƚĞƵƌĂĚĠŶŽǀŝƌĂůĚϱͲ'&WͲ
&dZ;Αϭ͘ϯƉϭϯϲͿ͘

ϯ͘ϭ͘Ϯ͘ϭ͘ ĠƚĞĐƚŝŽŶĚĞůĂƉƌŽƚĠŝŶĞ

ϯ͘ϭ͘Ϯ͘ϭ͘ϭ͘ ŽƐĞͲƌĠƉŽŶƐĞ

hŶĞ ĠƚƵĚĞ ĚĞ ĚŽƐĞͲƌĠƉŽŶƐĞ Ă ƚŽƵƚ Ě͛ĂďŽƌĚ ĠƚĠ ĞĨĨĞĐƚƵĠĞ ƐƵƌ ůĞƐ ϱϰϵ͕ ă ƌĂŝƐŽŶ ĚĞ ϱ͘ϭϬϯ ă
ϰ͘ϭϬϰsͬĐĞůůƵůĞ͕ĂƉƌğƐϲŚĚ͛ŝŶĐƵďĂƚŝŽŶĂǀĞĐůĞƐǀĠƐŝĐƵůĞƐ͘>ĞƐƌĠƐƵůƚĂƚƐĚĞĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆƉƌĠƐĞŶƚĠƐ
&ŝŐƵƌĞϵϮŵŽŶƚƌĞŶƚƋƵĞůĞƉŽƵƌĐĞŶƚĂŐĞĚĞĐĞůůƵůĞƐǀĞƌƚĞƐĂƵŐŵĞŶƚĞĂǀĞĐůĂĚŽƐĞũƵƐƋƵ͛ăĂƚƚĞŝŶĚƌĞϰϬй
ƉŽƵƌůĞƐĐĞůůƵůĞƐƚƌĂŝƚĠĞƐƉĂƌůĂĚŽƐĞŵĂǆŝŵĂůĞĚĞDsĞƚϭϬйƉŽƵƌĐĞůůĞƐƚƌĂŝƚĠĞƐĂǀĞĐůĂĚŽƐĞŵĂǆŝŵĂůĞ
Ě͛ǆŽ͘ĞƐƌĠƐƵůƚĂƚƐƐƵŐŐğƌĞŶƚƋƵĞůĞƐDsƐŽŶƚƉůƵƐĞĨĨŝĐĂĐĞƐƋƵĞůĞƐǆŽƉŽƵƌůĞƚƌĂŶƐĨĞƌƚĚĞůĂƉƌŽƚĠŝŶĞ
'&WͲ&dZ͘
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϰϳ


&ŝŐƵƌĞϵϮ͘ŽƐĞͲƌĠƉŽŶƐĞĚĞƐsͲϱϰϵͲĚϱͲ'&WͲ&dZƐƵƌůĞƐĐĞůůƵůĞƐĐŝďůĞƐϱϰϵ͕ĠƚƵĚŝĠĞƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ

ϯ͘ϭ͘Ϯ͘ϭ͘Ϯ͘ ŝŶĠƚŝƋƵĞ

>ĞƐsͲ'&WͲ&dZŽŶƚĠŐĂůĞŵĞŶƚĠƚĠĚĠƉŽƐĠĞƐƐƵƌ ůĞƐ&ϭϱ͕ăƵŶĞĚŽƐĞĚĞϮ͘ϭϬϰsͬĐĞůůƵůĞĞƚƵŶĞ
ĠƚƵĚĞĚĞĐŝŶĠƚŝƋƵĞĂĠƚĠƌĠĂůŝƐĠĞƐƵƌƉůƵƐŝĞƵƌƐũŽƵƌƐ͘>ĂĨůƵŽƌĞƐĐĞŶĐĞĚĞƐĐĞůůƵůĞƐĂĠƚĠĂŶĂůǇƐĠĞƉĂƌ
ĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆăϲ͕Ϯϰ͕ϰϴĞƚϳϮŚ͘ϲŚ͕ϭϬăϭϱйĚĞƐĐĞůůƵůĞƐƚƌĂŝƚĠĞƐƉĂƌůĞƐDsƐŽŶƚĨůƵŽƌĞƐĐĞŶƚĞƐ
ǀĞƌƚĞƐ͕ĐŽŶƚƌĞϱăϲйƉŽƵƌůĞƐĐĞůůƵůĞƐƚƌĂŝƚĠĞƐƉĂƌůĞƐǆŽ͘EŽƵƐƌĞŵĂƌƋƵŽŶƐƋƵĞĐĞƉŽƵƌĐĞŶƚĂŐĞĞƐƚ
ϯĨŽŝƐŵŽŝŶĚƌĞƉĂƌƌĂƉƉŽƌƚăĐĞůƵŝŽďƚĞŶƵĂǀĞĐůĞƐĐĞůůƵůĞƐĐŝďůĞƐϱϰϵ͘/ůĚŝŵŝŶƵĞƌĞƐƉĞĐƚŝǀĞŵĞŶƚăϯй
ĞƚŵŽŝŶƐĚĞϮйăϭϮŚ͕ĞƚĂƵŐŵĞŶƚĞĚĞŶŽƵǀĞĂƵƉƌŽŐƌĞƐƐŝǀĞŵĞŶƚũƵƐƋƵ͛ăĂƚƚĞŝŶĚƌĞϴăϵйƉŽƵƌůĞƐDs
Ğƚϱ ăϲйƉŽƵƌ ůĞƐ ǆŽăϰϴŚ ;&ŝŐƵƌĞϵϯͿ͘ ĞĐŝ ƉŽƵƌƌĂŝƚ ġƚƌĞ ůĞ ĨĂŝƚ Ě͛ƵŶĞŶĠŽƐǇŶƚŚğƐĞĚĞƉƌŽƚĠŝŶĞ
Ě͛ŝŶƚĠƌġƚăƉĂƌƚŝƌĚĞƐZEŵƚƌĂŶƐĨĠƌĠƐ͘


&ŝŐƵƌĞϵϯ͘^ƵŝǀŝƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆĚƵƐŝŐŶĂů'&W
ĚĂŶƐůĞƐĐĞůůƵůĞƐĐŝďůĞƐ&ϭϱƚƌĂŝƚĠĞƐƉĂƌůĞƐsͲϱϰϵͲĚϱͲ'&WͲ&dZ



ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϰϴ

ϯ͘ϭ͘Ϯ͘Ϯ͘ ĠƚĞĐƚŝŽŶĚĞů͛ZEŵĞƚƋƵĂŶƚŝĨŝĐĂƚŝŽŶƌĞůĂƚŝǀĞ

hŶĞZdͲWZĐůĂƐƐŝƋƵĞĂƉĞƌŵŝƐĚĞŵĞƚƚƌĞĞŶĠǀŝĚĞŶĐĞůĂƉƌĠƐĞŶĐĞĚĞů͛ZEŵ'&WͲ&dZĚĂŶƐůĞƐ&ϭϱ͕
ĐĞůůƵůĞƐĐŝďůĞƐĚĞƐsͲ'&WͲ&dZ;&ŝŐƵƌĞϵϰͿ͕ĞƚĐĞĚğƐϲŚ͘/ůƐĞŵďůĞƌĂŝƚƋƵĞůĞƐĐĞůůƵůĞƐĐŝďůĞƐĚĞƐDs
ĐŽŶƚŝĞŶŶĞŶƚƉůƵƐĚ͛ZEŵ'&WͲ&dZƋƵĞůĞƐĐĞůůƵůĞƐĐŝďůĞƐĚĞƐǆŽ͘hŶĞĞǆƉĠƌŝĞŶĐĞĚĞƋZdͲWZĂĠƚĠ
ŵŝƐĞĞŶƈƵǀƌĞĂĨŝŶĚĞƋƵĂŶƚŝĨŝĞƌĐĞƌĠƐƵůƚĂƚĞƚĐŽŶĨŝƌŵĞƋƵĞůĞƐĐĞůůƵůĞƐĐŝďůĞƐĚĞƐDsĐŽŶƚŝĞŶŶĞŶƚ
ĞŶǀŝƌŽŶ ϭϬĨŽŝƐ ƉůƵƐ Ě͛ZEŵ '&WͲ&dZ ƋƵĞ ůĞƐ ĐĞůůƵůĞƐ ĐŝďůĞƐ ĚĞƐ ǆŽƐ ;&ŝŐƵƌĞ ϵϱ Ϳ͘ ůůĞ ƌĠǀğůĞ
ĠŐĂůĞŵĞŶƚƋƵĞůĂƋƵĂŶƚŝƚĠĚŽƵďůĞăϮϰŚƉƵŝƐƐĞƐƚĂďŝůŝƐĞăϰϴŚƉŽƵƌůĞƐDsĞƚĚŝŵŝŶƵĞĚğƐϰϴŚƉŽƵƌ
ůĞƐǆŽ͘ĞůĂƐŝŐŶŝĨŝĞƋƵĞůĞƐsĐŽŶƚŝŶƵĞŶƚĚ͛ġƚƌĞŝŶĐŽƌƉŽƌĠĞƐĚĂŶƐůĞƐϮϰƉƌĞŵŝğƌĞƐŚĞƵƌĞƐŵĂŝƐƋƵ͛ă
ƉĂƌƚŝƌĚĞϰϴŽƵϳϮŚ͕ů͛ZEŵĞƐƚƉĞƵăƉĞƵĚĠŐƌĂĚĠ͘ĞůĂƉĞƵƚĠŐĂůĞŵĞŶƚƉƌŽǀĞŶŝƌĚĞů͛ĠƉƵŝƐĞŵĞŶƚĚƵ
ŵŝůŝĞƵĞŶs͘WĂƌĂŝůůĞƵƌƐ͕ůĂĚĞŵŝͲǀŝĞŝŶƚƌĂĐĞůůƵůĂŝƌĞĚĞů͛ZEŵ'&WͲ&dZƉĞƵƚġƚƌĞĞƐƚŝŵĠĞăϰϴŚƉŽƵƌ
ůĞƐDsĞƚăϭϲŚƉŽƵƌůĞƐǆŽ;&ŝŐƵƌĞϵϱͿ͘ĞƌĠƐƵůƚĂƚƐƵŐŐğƌĞƋƵĞůĞƐsƐƵŝǀĞŶƚƵŶĞǀŽŝĞŵĠƚĂďŽůŝƋƵĞ
ĚŝĨĨĠƌĞŶƚĞ͘>ĞƐŵŽůĠĐƵůĞƐĚ͛ZEŵ'&WͲ&dZƐĞŵďůĞŶƚƉůƵƐƐƚĂďůĞƐĚĂŶƐůĞƐĐĞůůƵůĞƐƚƌĂŶƐĚƵŝƚĞƐƉĂƌůĞƐ
DsƋƵĞĚĂŶƐĐĞůůĞƐƚƌĂŶƐĚƵŝƚĞƐƉĂƌůĞƐǆŽ͘

&ŝŐƵƌĞϵϰ͘ZdͲWZ'&WͲ&dZƐƵƌ&ϭϱ͕ĐĞůůƵůĞƐĐŝďůĞƐĚĞƐsϱϰϵͲĚϱͲ'&WͲ&dZ


&ŝŐƵƌĞϵϱ͘ƋZdͲWZ'&WͲ&dZƐƵƌ&ϭϱ͕ĐĞůůƵůĞƐĐŝďůĞƐĚĞƐsϱϰϵͲĚϱͲ'&WͲ&dZ͕ĞŶĨŽŶĐƚŝŽŶĚƵƚĞŵƉƐ
͘ZĂƚŝŽZEŵ'&WͲ&dZͬZW>Ϯϳ͖͘ZĂƚŝŽŶŽƌŵĂůŝƐĠƐăϭϬϬйƉĂƌƌĂƉƉŽƌƚăůĂƉůƵƐĨŽƌƚĞǀĂůĞƵƌĚĂŶƐĐŚĂĐƵŶĚĞƐĐĂƐ

ϯ͘ϭ͘Ϯ͘ϯ͘ dĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂƉƌŽƚĠŝŶĞ&dZ

ƉƌğƐĂǀŽŝƌŵŽŶƚƌĠůĂƉƌĠƐĞŶĐĞĚĞů͛ZEŵĂŝŶƐŝƋƵĞĚĞůĂƉƌŽƚĠŝŶĞ'&WͲ&dZĚĂŶƐůĞƐĐĞůůƵůĞƐĐŝďůĞƐ
ĚĞƐ sͲ'&WͲ&dZ͕ ƵŶĞ ƋƵĞƐƚŝŽŶ ĨŽŶĚĂŵĞŶƚĂůĞ ƐƵďƐŝƐƚĞ͗ ĐĞƚƚĞ ƉƌŽƚĠŝŶĞ ĞƐƚͲĞůůĞ ƉƌĠƐĞŶƚĞ ă ůĂ
ŵĞŵďƌĂŶĞ ĚĞƐ ĐĞůůƵůĞƐ ĐŝďůĞƐ Ğƚ ĨŽŶĐƚŝŽŶŶĞůůĞ ĞŶ ƚĂŶƚ ƋƵĞ ĐĂŶĂů ă ŝŽŶƐ ĐŚůŽƌƵƌĞ͍ ĞƐ ƚĞƐƚƐ ĚĞ
ĨŽŶĐƚŝŽŶŶĂůŝƚĠ ;Αϴ͘Ϯ ƉϭϭϱͿ ŽŶƚ ĠƚĠ ƌĠĂůŝƐĠƐ ƐƵƌ ůĞƐ &ϭϱ ĂƉƌğƐ ϮϰŚ Ě͛ŝŶĐƵďĂƚŝŽŶ ĂǀĞĐ ĚĞƐ ĚŽƐĞƐ
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϰϵ

ĐƌŽŝƐƐĂŶƚĞƐĚ͛sͲ'&WͲ&dZĂůůĂŶƚĚĞϭăϰ͘ϭϬϰsͬĐĞůůƵůĞ͘hŶƉŝĐĚŽƐĞͲĚĠƉĞŶĚĂŶƚĐŽƌƌĞƐƉŽŶĚĂŶƚăƵŶĞ
ƐŽƌƚŝĞĚ͛ŝŽŶƐ ŝŽĚƵƌĞĞƐƚŽďƐĞƌǀĠĞƚƚĠŵŽŝŐŶĞĚĞ ůĂĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞ ůĂƉƌŽƚĠŝŶĞ'&WͲ&dZƉƌĠƐĞŶƚĞ
ĚĂŶƐůĞƐĐĞůůƵůĞƐĐŝďůĞƐĚĞƐs;&ŝŐƵƌĞϵϲͿ͘>ĞƌĠƐƵůƚĂƚĞƐƚŵŽĚĞƐƚĞƉŽƵƌƵŶĞĚŽƐĞĚĞϮ͘ϭϬϰsͬĐĞůůƵůĞ
Ğƚ ƚƌğƐ ƐŝŐŶŝĨŝĐĂƚŝĨ ƉŽƵƌ ƵŶĞ ĚŽƐĞ ĚĞ ϰ͘ϭϬϰ sͬĐĞůůƵůĞ͘ ĞŵĂŶŝğƌĞ ŝŶƚĠƌĞƐƐĂŶƚĞ͕ ůĞƐ ƌĠƐƵůƚĂƚƐ ƐŽŶƚ
ƐŝŵŝůĂŝƌĞƐĞŶƉƌĠƐĞŶĐĞĚĞDsŽƵĚ͛ǆŽ͕ ĐĞƋƵŝĞƐƚ ĐŽŶƚƌĂĚŝĐƚŽŝƌĞĂǀĞĐ ůĞƐ ƌĠƐƵůƚĂƚƐƉƌĠĐĠĚĞŵŵĞŶƚ
ŽďƚĞŶƵƐůŽƌƐĚĞůĂƌĞĐŚĞƌĐŚĞĚĞƉƌŽƚĠŝŶĞƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ;&ŝŐƵƌĞϵϯƉϭϰϳͿŽƵĞŶĐŽƌĞĚ͛ZEŵ
ƉĂƌƋZdͲWZ;&ŝŐƵƌĞϵϰĞƚ&ŝŐƵƌĞϵϱƉϭϰϴͿ͘ĞĐŝŶŽƵƐĂŵğŶĞăƉĞŶƐĞƌƋƵĞůĞŵĂƚĠƌŝĞůďŝŽůŽŐŝƋƵĞĚĠůŝǀƌĠ
ĂƵǆĐĞůůƵůĞƐŶ͛ĞƐƚƉĂƐĨŽƌĐĠŵĞŶƚĚŝƐƉŽŶŝďůĞƉŽƵƌůĂĐĞůůƵůĞĐŝďůĞ͕ĞƚƋƵĞƉŽƚĞŶƚŝĞůůĞŵĞŶƚůĞƐǆŽƐĞƌĂŝĞŶƚ
ƉůƵƐ ĞĨĨŝĐĂĐĞƐ͘ >ĞƐ Ds ƉŽƵƌƌĂŝĞŶƚ ġƚƌĞ ĞŶ ƉĂƌƚŝĞ ƐĠƋƵĞƐƚƌĠĞƐ ĚĂŶƐ ĐĞƌƚĂŝŶƐ ĐŽŵƉĂƌƚŝŵĞŶƚƐ
ŝŶƚƌĂĐĞůůƵůĂŝƌĞƐ͕ůĞƐƌĞŶĚĂŶƚĨŽŶĐƚŝŽŶŶĞůůĞŵĞŶƚŵŽŝŶƐĂĐƚŝǀĞƐĞƚĞǆƉůŝƋƵĂŶƚůĞĐĂƌĂĐƚğƌĞƉůƵƐƐƚĂďůĞĚĞ
ůĞƵƌĐŽŶƚĞŶƵĞŶZEŵ;Αϯ͘ϭ͘Ϯ͘ϮƉϭϰϴͿ͘>ĞĐŽŶƚƌƀůĞƉŽƐŝƚŝĨĚĞĐĞƚƚĞĞǆƉĠƌŝĞŶĐĞĐŽƌƌĞƐƉŽŶĚĂƵǆĐĞůůƵůĞƐ
&ϭϱ ƚƌĂŶƐĚƵŝƚĞƐ ƉĂƌ ů͛ĚϱͲ'&WͲ&dZ͕ ƋƵŝ ƉƌĠƐĞŶƚĞŶƚ ƵŶ ĨŽƌƚ ƐŝŐŶĂů ă ƵŶĞ ĚŽƐĞ ĚĞ ϱϬ W&hͬĐĞůůƵůĞ
;&ŝŐƵƌĞϳϱƉϭϯϳͿ͘>ĞƉŝĐŽďƚĞŶƵƉŽƵƌůĞƐsĞƐƚϮăϯĨŽŝƐŝŶĨĠƌŝĞƵƌĂƵƐŝŐŶĂůŽďƚĞŶƵĂǀĞĐůĞǀĞĐƚĞƵƌ
ĂĚĠŶŽǀŝƌĂů͘WĂƌĂŝůůĞƵƌƐ͕ůĞƐŝŐŶĂůĞƐƚĚŝŵŝŶƵĠƐĞƵůĞŵĞŶƚĚĞϮϱăϯϬйĂƵƚƌŽŝƐŝğŵĞũŽƵƌĚ͛ŝŶĐƵďĂƚŝŽŶ
ĂǀĞĐůĞƐs͕ĞƚŝůĞƐƚƚŽƵũŽƵƌƐĚĠƚĞĐƚĂďůĞĂƵϱğŵĞũŽƵƌ͘ŝŶƐŝ͕ůĞĨĂŝƚĚ͛ĂƵŐŵĞŶƚĞƌůĂĚŽƐĞĚĞǀĠƐŝĐƵůĞƐĞƚ
ĠŐĂůĞŵĞŶƚ ĚĞ ƚƌĂǀĂŝůůĞƌ ĚĂŶƐ ƵŶ ƐǇƐƚğŵĞ ĐĞůůƵůĂŝƌĞ ƋƵŝ ƐƵƌĞǆƉƌŝŵĞ ůĂ ƉƌŽƚĠŝŶĞ Ě͛ŝŶƚĠƌġƚ ƉĞƌŵĞƚ
Ě͛ŽďƚĞŶŝƌ ĚĞƐ ƌĠƐƵůƚĂƚƐ ƚƌğƐ ĞŶĐŽƵƌĂŐĞĂŶƚƐ ƋƵŝ ŶŽƵƐ ĐŽŶĚƵŝƐĞŶƚ ă ŝŵĂŐŝŶĞƌ ĚĞ ŶŽŵďƌĞƵƐĞƐ
ƉĞƌƐƉĞĐƚŝǀĞƐ͘

&ŝŐƵƌĞϵϲ͘dĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂƉƌŽƚĠŝŶĞ'&WͲ&dZĚĂŶƐůĞƐ&ϭϱ͕ĐĞůůƵůĞƐĐŝďůĞƐĚĞƐsͲϱϰϵͲĚϱͲ'&WͲ&dZ

ϯ͘Ϯ͘ ƚƵĚĞĚƵŵĠĐĂŶŝƐŵĞĚĞƚƌĂŶƐĨĞƌƚ

ĨŝŶ Ě͛ŽƉƚŝŵŝƐĞƌ ĚĂǀĂŶƚĂŐĞ ů͛ĞĨĨŝĐĂĐŝƚĠ ĚĞƐ s Ğƚ ŶŽƚĂŵŵĞŶƚ ůĞ ƌĂƉƉŽƌƚ ƋƵĂůŝƚĠͬƋƵĂŶƚŝƚĠ͕ ŝů ĞƐƚ
ŶĠĐĞƐƐĂŝƌĞĚĞƐ͛ŝŶƚĠƌĞƐƐĞƌĂƵŵĠĐĂŶŝƐŵĞĚ͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐs͘>ĞƐĞǆƉĠƌŝĞŶĐĞƐƌĠĂůŝƐĠĞƐĚĂŶƐ ůĞ
ĐĂĚƌĞĚĞů͛ĠƚƵĚĞĚƵŵĠĐĂŶŝƐŵĞĚĞƚƌĂŶƐĨĞƌƚŽŶƚĠƚĠƌĠĂůŝƐĠĞƐĂǀĞĐůĞƐsͲ'&W͕ƉƵŝƐƋƵĞŶŽƵƐĂǀŽŶƐǀƵ
ƋƵĞ ƉůƵƐ ĚĞ ϴϬй Ě͛ĞŶƚƌĞ ĞůůĞƐ ƐŽŶƚ ĨůƵŽƌĞƐĐĞŶƚĞƐ ǀĞƌƚĞƐ ;ΑϮ͘ϲ͘Ϯ ƉϭϰϮͿ͘ ůůĞƐ ƐŽŶƚ ĂŝŶƐŝ ĨĂĐŝůĞŵĞŶƚ
ƚƌĂĕĂďůĞƐŐƌąĐĞăůĞƵƌĨůƵŽƌĞƐĐĞŶĐĞŝŶƚƌŝŶƐğƋƵĞ͘

ϯ͘Ϯ͘ϭ͘ ŝŶĠƚŝƋƵĞ

EŽƵƐĂǀŽŶƐĠƚƵĚŝĠ ůĂ ĐŝŶĠƚŝƋƵĞĚ͛ĂƉƉĂƌŝƚŝŽŶĚ͛ƵŶ ƐŝŐŶĂů'&WĚĂŶƐ ůĞƐ ĐĞůůƵůĞƐ ĐŝďůĞƐϱϰϵ ;ƐǇƐƚğŵĞ
ŚŽŵŽůŽŐƵĞͿĞƚ&ϭϱ;ƐǇƐƚğŵĞŚĠƚĠƌŽůŽŐƵĞͿ͘>ĞƐĐĞůůƵůĞƐĐŝďůĞƐŽŶƚĠƚĠĠƚƵĚŝĠĞƐƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϱϬ

ăĚŝĨĨĠƌĞŶƚƐƚĞŵƉƐƉŽƐƚͲƚƌĂŶƐĚƵĐƚŝŽŶ͕ĞƚĠŐĂůĞŵĞŶƚƉĂƌŵŝĐƌŽƐĐŽƉŝĞăů͛ĂŝĚĞĚ͛ƵŶĂǆŝŽƉůĂŶ͘>ĞƐƌĠƐƵůƚĂƚƐ
ƐŽŶƚƉƌĠƐĞŶƚĠƐ&ŝŐƵƌĞϵϳ͘ƉƌğƐϯŚĚ͛ŝŶĐƵďĂƚŝŽŶĂǀĞĐůĞƐDs͕ϲϬйĚĞƐϱϰϵƐŽŶƚĨůƵŽƌĞƐĐĞŶƚĞƐǀĞƌƚĞƐ͕
ĐĞƉŽƵƌĐĞŶƚĂŐĞĂƵŐŵĞŶƚĞƉƌŽŐƌĞƐƐŝǀĞŵĞŶƚũƵƐƋƵ͛ăϳϱйĂƉƌğƐϲŚĞƚŽŶŽďƐĞƌǀĞƵŶƉůĂƚĞĂƵăϴϬйĂƉƌğƐ
ϭϮŚ͘WŽƵƌůĞƐǆŽ͕ĐĞƐĐŚŝĨĨƌĞƐƐŽŶƚƌĞƐƉĞĐƚŝǀĞŵĞŶƚĚĞϱй͕ϭϬйĞƚϮϱй͘ĞƌĠƐƵůƚĂƚĞƐƚĐŽŶĨŝƌŵĠƉĂƌůĞƐ
ĐůŝĐŚĠƐĚĞŵŝĐƌŽƐĐŽƉŝĞŽƶĚĂǀĂŶƚĂŐĞĚĞƐŝŐŶĂƵǆƐŽŶƚŽďƐĞƌǀĠƐĚĂŶƐůĞƐĐĞůůƵůĞƐƚƌĂŝƚĠĞƐƉĂƌůĞƐDsƋƵĞ
ĐĞůůĞƐƚƌĂŝƚĠĞƐƉĂƌůĞƐǆŽ͘YƵĂŶƚĂƵǆĐĞůůƵůĞƐĐŝďůĞƐ&ϭϱ;ƐǇƐƚğŵĞŚĠƚĠƌŽůŽŐƵĞͿ͕ůĞƐƌĠƐƵůƚĂƚƐŵŽŶƚƌĞŶƚ
ƋƵĞů͛ĞĨĨŝĐĂĐŝƚĠĚĞƚƌĂŶƐĚƵĐƚŝŽŶĞƐƚŝŶĨĠƌŝĞƵƌĞăĐĞůůĞŽďƚĞŶƵĞĞŶƐǇƐƚğŵĞŚŽŵŽůŽŐƵĞ͘^ĞƵůĞŵĞŶƚϰϬй
ĚĞƐĐĞůůƵůĞƐƚƌĂŝƚĠĞƐƉĂƌůĞƐDsƐŽŶƚĨůƵŽƌĞƐĐĞŶƚĞƐǀĞƌƚĞƐăϭϮŚĞƚĐĞƚƚĞǀĂůĞƵƌĂƚƚĞŝŶƚϱйƉŽƵƌůĞƐǆŽƐ͘
ĞƚƚĞ ŽďƐĞƌǀĂƚŝŽŶ ĞƐƚ ĞŶ ĂĐĐŽƌĚ ĂǀĞĐ ůĞƐ ƌĠƐƵůƚĂƚƐ ƉƌĠĐĠĚĞŵŵĞŶƚ ŽďƚĞŶƵƐ ĂǀĞĐ ůĞƐ sͲ'&WͲ&dZ
;Αϯ͘ϭ͘Ϯ͘ϭ͘ϭƉϭϰϲĞƚϯ͘ϭ͘Ϯ͘ϭ͘ϮƉϭϰϳͿ͘


&ŝŐƵƌĞϵϳ͘ŝŶĠƚŝƋƵĞĞƚŵŝĐƌŽƐĐŽƉŝĞĐŽŶĨŽĐĂůĞĚĞƐĐĞůůƵůĞƐϱϰϵĞƚ&ϭϱ͕ĐŝďůĞƐĚĞƐsͲ'&W

ϯ͘Ϯ͘Ϯ͘ /ŶŚŝďŝƚĞƵƌƐŵĠƚĂďŽůŝƋƵĞƐ

ŝĨĨĠƌĞŶƚƐŝŶŚŝďŝƚĞƵƌƐŵĠƚĂďŽůŝƋƵĞƐŽŶƚĠƚĠƵƚŝůŝƐĠƐĂĨŝŶĚĞďůŽƋƵĞƌĚŝĨĨĠƌĞŶƚĞƐǀŽŝĞƐĚ͛ĞŶƚƌĠĞĚĂŶƐůĂ
ĐĞůůƵůĞĞƚĚĞĚĠƚĞƌŵŝŶĞƌůĞŵĠĐĂŶŝƐŵĞĚĞƚƌĂŶƐĨĞƌƚĞŵƉůŽǇĠƉĂƌůĞƐs;Αϱ͘ϭƉϭϭϭͿ͘>ĞƐĐĞůůƵůĞƐŽŶƚ
Ě͛ĂďŽƌĚĠƚĠƚƌĂŝƚĠĞƐĚƵƌĂŶƚϭŚĂǀĞĐĐĞƐĚƌŽŐƵĞƐƉƵŝƐĞůůĞƐŽŶƚĠƚĠŝŶĐƵďĠĞƐϲŚĂǀĞĐůĞƐsƉƵŝƐĨŝǆĠĞƐ
ĞƚĂŶĂůǇƐĠĞƐƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ͘>ĞƐƌĠƐƵůƚĂƚƐƐŽŶƚƉƌĠƐĞŶƚĠƐ&ŝŐƵƌĞϵϴĞƚŵŽŶƚƌĞŶƚĚĞƐĚŝĨĨĠƌĞŶĐĞƐ
ĞŶƚƌĞ ůĞƐ ĚĞƵǆ ƚǇƉĞƐ ĐĞůůƵůĂŝƌĞƐ͘ WŽƵƌ ůĞƐ ϱϰϵ͕ ŶŽƵƐ ŽďƐĞƌǀŽŶƐ ƋƵĞ ůĞƐ ĚƌŽŐƵĞƐ ƋƵŝ ďůŽƋƵĞŶƚ ůĂ
ĚĠŐƌĂĚĂƚŝŽŶ ƉĂƌ ůĞƐ ůǇƐŽƐŽŵĞƐ͕ ƚĞůůĞƐ ƋƵĞ ůĂ ďĂĨŝůŽŵǇĐŝŶĞ ϭ Ğƚ ůĂ ĐŚůŽƌŽƋƵŝŶĞ͕ ĞŶƚƌĂŠŶĞŶƚ ƵŶĞ
ĂƵŐŵĞŶƚĂƚŝŽŶĚƵƉŽƵƌĐĞŶƚĂŐĞĚĞĐĞůůƵůĞƐǀĞƌƚĞƐ͘ĞĐŝƐƵŐŐğƌĞƋƵĞůĞƐsĞŶƚƌĞŶƚĞŶƌĠĂůŝƚĠĚĂŶƐƵŶĞ
ŵĂũŽƌŝƚĠ ĚĞ ĐĞůůƵůĞƐ͕ Ğƚ ƋƵ͛ĞůůĞƐ ƐŽŶƚ ĞŶ ƉĂƌƚŝĞ ĚĠŐƌĂĚĠĞƐ͘ EŽƵƐ ĂǀŽŶƐ ĠŐĂůĞŵĞŶƚ ŝŵĂŐŝŶĠ ƋƵĞ ůĞ
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϱϭ

ďůŽĐĂŐĞ ĚĞƐ ǀŽŝĞƐ ĚĞ ĚĠŐƌĂĚĂƚŝŽŶ ƉĂƌ ůĞƐ ůǇƐŽƐŽŵĞƐ ƉƵŝƐƐĞ ĞŶƚƌĂŠŶĞƌ ƵŶĞ ƌĞĚŝƌĞĐƚŝŽŶ ĚĞƐ
ĐŽŵƉĂƌƚŝŵĞŶƚƐĚĞƐƚŝŶĠĞƐăůĂĨƵƐŝŽŶĂǀĞĐůĞƐůǇƐŽƐŽŵĞƐǀĞƌƐů͛ĞǆŽĐǇƚŽƐĞĞǆƚƌĂĐĞůůƵůĂŝƌĞ͕ƌĞůĂƌŐĂŶƚĂŝŶƐŝ
ůĞƐ s Ğƚ ůĞƵƌ ĚŽŶŶĂŶƚ ƵŶĞ ŶŽƵǀĞůůĞ ĐŚĂŶĐĞ Ě͛ĞŶƚƌĞƌ ĚĂŶƐ ůĞƐ ĐĞůůƵůĞƐ ĐŝďůĞƐ͘ WĂƌ ĂŝůůĞƵƌƐ͕ ůĂ
ĐǇƚŽĐŚĂůĂƐŝŶĞĞƚů͛ĂŵŝůŽƌŝĚĞĞŶƚƌĂŠŶĞŶƚƵŶĞĚŝŵŝŶƵƚŝŽŶĚƵƉŽƵƌĐĞŶƚĂŐĞĚĞĐĞůůƵůĞƐǀĞƌƚĞƐƉŽƵƌůĞƐ
Ds͕ĐĞƋƵŝůĂŝƐƐĞĞŶƚĞŶĚƌĞƋƵĞůĞƐDsƉĞƵǀĞŶƚġƚƌĞŝŶƚĞƌŶĂůŝƐĠĞƐƉĂƌŵĂĐƌŽƉŝŶŽĐǇƚŽƐĞŽƵĞŶĐŽƌĞƉĂƌ
ĞŶĚŽĐǇƚŽƐĞĐůĂƚŚƌŝŶĞͲĚĠƉĞŶĚĂŶƚĞ͘>ĂĐŚůŽƌƉƌŽŵĂǌŝŶĞĂƵŶĞĨĨĞƚŶŽŶƐŝŐŶŝĨŝĐĂƚŝĨ͘ůůĞĞƐƚĐŽŶŶƵĞƉŽƵƌ
ŝŶŚŝďĞƌů͛ĞŶĚŽĐǇƚŽƐĞĐůĂƚŚƌŝŶĞͲĚĠƉĞŶĚĂŶƚĞŵĂŝƐĠŐĂůĞŵĞŶƚƉŽƵƌŝŶŚŝďĞƌůĂůŝƉĂƐĞůǇƐŽƐŽŵĂůĞ͘ŝŶƐŝ͕ŝů
ƐĞŵďůĞƌĂŝƚƋƵĞƐĞƐĚĞƵǆĂĐƚŝŽŶƐƐĞĐŽŵƉĞŶƐĞŶƚ͘ŶŽƵƚƌĞ͕ůĞƉŽƵƌĐĞŶƚĂŐĞĚĞĐĞůůƵůĞƐǀĞƌƚĞƐŶ͛ĞƐƚƉĂƐ
ĚŝŵŝŶƵĠĞŶƉƌĠƐĞŶĐĞĚĞŐĠŶŝƐƚĠŝŶĞŽƵĚĞĨŝůŝƉŝŶĞ͕ĐĞƋƵŝƐĞŵďůĞĞǆĐůƵƌĞůĞŵĠĐĂŶŝƐŵĞĚ͛ĞŶĚŽĐǇƚŽƐĞ
ĐĂǀĠŽůŝŶĞͲĚĠƉĞŶĚĂŶƚ͘ ĞƐ ƌĠƐƵůƚĂƚƐ ƐĞŵďůĞŶƚ ĂůůĞƌ ĚĂŶƐ ůĞ ƐĞŶƐ Ě͛ƵŶĞ ĐĂƉƚƵƌĞ ĚĞƐ Ds ƉĂƌ
ŵĂĐƌŽƉŝŶŽĐǇƚŽƐĞĞƚƉĂƌĞŶĚŽĐǇƚŽƐĞĐůĂƚŚƌŝŶĞͲĚĠƉĞŶĚĂŶƚĞ͘ŽŶĐĞƌŶĂŶƚůĞƐǆŽ͕ŶŽƵƐŶ͛ŽďƐĞƌǀŽŶƐƉĂƐ
ĚĞĚŝŵŝŶƵƚŝŽŶĚƵƉŽƵƌĐĞŶƚĂŐĞĚĞĐĞůůƵůĞƐǀĞƌƚĞƐĞŶƉƌĠƐĞŶĐĞĚ͛ĂŵŝůŽƌŝĚĞŽƵĚĞĐǇƚŽĐŚĂůĂƐŝŶĞ͕ĐĞƋƵŝ
ƐƵŐŐğƌĞƋƵĞůĂŵĂĐƌŽƉŝŶŽĐǇƚŽƐĞŶ͛ĞƐƚƉĂƐƵŶŵĠĐĂŶŝƐŵĞŵĂũŽƌŝƚĂŝƌĞ͘WĂƌĂŝůůĞƵƌƐ͕ůĂĐŚůŽƌƉƌŽŵĂǌŝŶĞ
ĞŶƚƌĂŠŶĞ ŝĐŝ ƵŶĞ ĂƵŐŵĞŶƚĂƚŝŽŶ ĚƵ ƉŽƵƌĐĞŶƚĂŐĞ ĚĞ ĐĞůůƵůĞƐ ǀĞƌƚĞƐ͕ ĐĞ ƋƵŝ ƐƵŐŐğƌĞ ƋƵĞ ůĂ ďĂůĂŶĐĞ
ĚĠŐƌĂĚĂƚŝŽŶͬĞŶĚŽĐǇƚŽƐĞĞƐƚĞŶĨĂǀĞƵƌĚĞůĂĚĠŐƌĂĚĂƚŝŽŶ͘ĞĐŝĞƐƚƉĂƌĂŝůůĞƵƌƐĂƉƉƵǇĠƉĂƌů͛ĞĨĨĞƚƚƌğƐ
ŵĂƌƋƵĠ ĚĞ ůĂ ďĂĨŝůŽŵǇĐŝŶĞ ϭ͘ ŽŶĐĞƌŶĂŶƚ ůĞƐ ĐĞůůƵůĞƐ &ϭϱ͕ ŶŽƵƐ ŶĞ ƌĞƚƌŽƵǀŽŶƐ ƉĂƐ ůĞƐŵġŵĞƐ
ƌĠƐƵůƚĂƚƐ͕ĐĞƋƵŝůĂŝƐƐĞƉĞŶƐĞƌƋƵĞůĞƐŵĠĐĂŶŝƐŵĞƐƐŽŶƚĚŝĨĨĠƌĞŶƚƐĚ͛ƵŶƚǇƉĞĐĞůůƵůĂŝƌĞăƵŶĂƵƚƌĞ͘>͛ĞĨĨĞƚ
ŝŶƚĠƌĞƐƐĂŶƚĚĞůĂĂĨϭĞƐƚƌĞƚƌŽƵǀĠ͕ŶŽƵƐĂǀŽŶƐĐŚŽŝƐŝĚĞŶŽƵƐŝŶƚĠƌĞƐƐĞƌĂƵƉŽƚĞŶƚŝĞůĚĞĐĞƚƚĞĚƌŽŐƵĞ
ƉŽƵƌĂƵŐŵĞŶƚĞƌů͛ĞĨĨŝĐĂĐŝƚĠĚĞƐs;Αϯ͘ϯƉϭϱϰͿ͘



&ŝŐƵƌĞϵϴ͘ĨĨĞƚĚ͛ŝŶŚŝďŝƚĞƵƌƐŵĠƚĂďŽůŝƋƵĞƐƐƵƌů͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐsͲ'&WĚĂŶƐůĞƐϱϰϵĞƚůĞƐ&ϭϱ


ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϱϮ

ϯ͘Ϯ͘ϯ͘ ĨĨĞƚĚĞůĂƚĞŵƉĠƌĂƚƵƌĞ

>͛ĞĨĨĞƚĚĞůĂƚĞŵƉĠƌĂƚƵƌĞƐƵƌů͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐsͲ'&WĂĠƚĠĠƚƵĚŝĠƐƵƌůĞƐĐĞůůƵůĞƐĐŝďůĞƐϱϰϵĞƚ
&ϭϱ;Αϱ͘ϮƉϭϭϭͿ͘ůůĞƐŽŶƚĠƚĠŵŝƐĞƐĞŶƉƌĠƐĞŶĐĞĚĞƐsĚƵƌĂŶƚϮŚĂƵǆƚĞŵƉĠƌĂƚƵƌĞƐŝŶĚŝƋƵĠĞƐƉƵŝƐ
ĨŝǆĠĞƐĞƚĂŶĂůǇƐĠĞƐƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ͘>ĞƐƌĠƐƵůƚĂƚƐŵŽŶƚƌĞŶƚƋƵĞůĞƉŽƵƌĐĞŶƚĂŐĞĚĞĐĞůůƵůĞƐǀĞƌƚĞƐ
ĚŝŵŝŶƵĞĂǀĞĐůĂƚĞŵƉĠƌĂƚƵƌĞ;&ŝŐƵƌĞϵϵͿ͘WŽƵƌůĞƐϱϰϵ͕ĐĞƚƚĞĚŝŵŝŶƵƚŝŽŶăϮϮΣĞƐƚĚĞů͛ŽƌĚƌĞĚĞϮϱй
ĚĞůĂǀĂůĞƵƌŽďƚĞŶƵĞăϯϳΣ͕ĞƚăϰΣĞůůĞĞƐƚĚĞƉƌğƐĚĞϱϬй͘ŶĐĞƋƵŝĐŽŶĐĞƌŶĞůĞƐ&ϭϱ͕ĐĞƐĐŚŝĨĨƌĞƐ
ĂƚƚĞŝŐŶĞŶƚ ƌĞƐƉĞĐƚŝǀĞŵĞŶƚ ϱϬ Ğƚ ϵϬй͘ WĂƌ ĂŝůůĞƵƌƐ͕ ůĞ ƉŽƵƌĐĞŶƚĂŐĞ ĚĞ ĐĞůůƵůĞƐ ǀĞƌƚĞƐ ĞƐƚ ƚƌŽŝƐ ĨŽŝƐ
ƐƵƉĠƌŝĞƵƌĚĂŶƐůĞƐǇƐƚğŵĞŚŽŵŽůŽŐƵĞƋƵĞĚĂŶƐůĞƐǇƐƚğŵĞŚĠƚĠƌŽůŽŐƵĞ͕ĐĞƋƵŝĐŽŶĨŝƌŵĞůĞƐƌĠƐƵůƚĂƚƐ
ƉƌĠĐĠĚĞŵŵĞŶƚŽďƚĞŶƵƐ;Αϯ͘ϭ͘Ϯ͘ϭ͘ϭƉϭϰϲ͕ϯ͘ϭ͘Ϯ͘ϭ͘ϮƉϭϰϳĞƚϯ͘Ϯ͘ϭƉϭϰϵͿ͘ĞƐƌĠƐƵůƚĂƚƐƚĠŵŽŝŐŶĞŶƚĚƵ
ĨĂŝƚƋƵĞ ů͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐsĞƐƚƵŶƉƌŽĐĞƐƐƵƐĚǇŶĂŵŝƋƵĞ͕ƚĞŵƉĠƌĂƚƵƌĞĚĠƉĞŶĚĂŶƚ͕ƋƵŝƌĞƋƵŝğƌĞ
ƵŶĞĨůƵŝĚŝƚĠŽƉƚŝŵĂůĞĚĞůĂŵĞŵďƌĂŶĞůŝƉŝĚŝƋƵĞ͕ĞƚůĂŝƐƐĞƐƵŐŐĠƌĞƌƋƵ͛ŝůǇĂĠŐĂůĞŵĞŶƚƵŶŵĠĐĂŶŝƐŵĞ
ĚĞ ĨƵƐŝŽŶ ƋƵŝ ŽƉğƌĞ͕ ƉƵŝƐƋƵĞ ĐĞ ĚĞƌŶŝĞƌ ĞƐƚ ŝŶĚĠƉĞŶĚĂŶƚ ĚĞ ů͛ĂĐƚŝŶĞ Ğƚ ĚĞ ů͛ĠŶĞƌŐŝĞ͘ ĞƉĞŶĚĂŶƚ͕
ů͛ĂďƐĞŶĐĞĚ͛ŝŶŚŝďŝƚŝŽŶƚŽƚĂůĞĚƵƐŝŐŶĂůăϰΣƐĞŵďůĞŝŶĚŝƋƵĞƌƋƵĞĚ͛ĂƵƚƌĞƐƉƌŽĐĞƐƐƵƐŵĞƚƚĂŶƚĞŶũĞƵĚĞƐ
ƌĠĐĞƉƚĞƵƌƐŵĞŵďƌĂŶĂŝƌĞƐƐŽŶƚŝŵƉůŝƋƵĠƐ͘ĞĐŝĐŽŶĨŝƌŵĞůĂĚŝǀĞƌƐŝƚĠĚĞƐŵĠĐĂŶŝƐŵĞƐŝŵƉůŝƋƵĠƐĚĂŶƐ
ů͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐs͘

&ŝŐƵƌĞϵϵ͘ƚƵĚĞĚĞů͛ĞĨĨĞƚĚĞůĂƚĞŵƉĠƌĂƚƵƌĞƐƵƌů͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐsͲ'&WĚĂŶƐůĞƐĐĞůůƵůĞƐϱϰϵĞƚ&ϭϱ

ϯ͘Ϯ͘ϰ͘ /ŵĂŐĞƌŝĞƉĂƌŵŝĐƌŽƐĐŽƉŝĞĠůĞĐƚƌŽŶŝƋƵĞăƚƌĂŶƐŵŝƐƐŝŽŶ

ĞƐ ĐĞůůƵůĞƐ ϱϰϵ ŽŶƚ ĠƚĠ ŝŶĐƵďĠĞƐ ă ϯϳΣ ĚƵƌĂŶƚ ϮŚ ĞŶ ƉƌĠƐĞŶĐĞ Ě͛sͲ'&W ă ƵŶĞ ĚŽƐĞ ĚĞ
Ϯ͘ϭϬϰsͬĐĞůůƵůĞ͕ ƉƵŝƐ ĨŝǆĠĞƐ Ğƚ ƚƌĂŝƚĠĞƐ ĚĞ ŵĂŶŝğƌĞ ă ůĞƐ ŽďƐĞƌǀĞƌ ĞŶ ŵŝĐƌŽƐĐŽƉŝĞ ĠůĞĐƚƌŽŶŝƋƵĞ
;Αϵ͘ϯƉϭϭϴͿ͘>ĞƐĐůŝĐŚĠƐƉƌĠƐĞŶƚĠƐ&ŝŐƵƌĞϭϬϬŝůůƵƐƚƌĞŶƚůĞƐƌĠƐƵůƚĂƚƐƉƌĠĐĠĚĞŵŵĞŶƚŽďƚĞŶƵƐĂǀĞĐůĞƐ
ŝŶŚŝďŝƚĞƵƌƐŵĠƚĂďŽůŝƋƵĞƐĞƚů͛ŚǇƉŽƚŚğƐĞƐĞůŽŶůĂƋƵĞůůĞĚŝĨĨĠƌĞŶƚĞƐǀŽŝĞƐƉĞƵǀĞŶƚġƚƌĞƵƚŝůŝƐĠĞƐƉĂƌůĞƐ
sƉŽƵƌġƚƌĞŝŶƚĞƌŶĂůŝƐĠĞƐ͘ĞƐĐůŝĐŚĠƐƐŽŶƚĞŶĨĂǀĞƵƌĚĞůĂĨƵƐŝŽŶĚĞƐDsĂǀĞĐůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞ
;&ŝŐƵƌĞϭϬϬĂͿĞƚďͿͿ͕Ě͛ĂƵƚƌĞƐƐĞŵďůĞŶƚŝůůƵƐƚƌĞƌůĂŵĂĐƌŽƉŝŶŽĐǇƚŽƐĞ;&ŝŐƵƌĞϭϬϬĐͿĞƚĚͿͿ͘ŽŶĐĞƌŶĂŶƚ
ůĞƐǆŽ͕ůĞƐŝŵĂŐĞƐĠǀŽƋƵĞŶƚů͛ĞŶĚŽĐǇƚŽƐĞŽƵĞŶĐŽƌĞůĂŵĂĐƌŽƉŝŶŽĐǇƚŽƐĞ;&ŝŐƵƌĞϭϬϬĞͿĞƚĨͿͿ͘
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϱϯ




&ŝŐƵƌĞϭϬϬ͘ϱϰϵƚƌĂŝƚĠĞƐƉĂƌůĞƐsͲ'&WĞƚŽďƐĞƌǀĠĞƐĞŶDd
ĂͿͲĚͿDsĞƚĞͿͲĨͿǆŽ

ϯ͘Ϯ͘ϱ͘ /ŵĂŐĞƌŝĞƉĂƌŵŝĐƌŽƐĐŽƉŝĞĐŽŶĨŽĐĂůĞ

EŽƵƐĂǀŽŶƐĐŚĞƌĐŚĠăƐƵŝǀƌĞůĞƚƌĂĨŝĐŝŶƚƌĂĐĞůůƵůĂŝƌĞĚĞƐsĞŶƵƚŝůŝƐĂŶƚĚĞƐĂŶƚŝĐŽƌƉƐĚŝƌŝŐĠƐĐŽŶƚƌĞůĞƐ
ĞŶĚŽƐŽŵĞƐƉƌĠĐŽĐĞƐ͕ ŝŶƚĞƌŵĠĚŝĂŝƌĞƐĞƚ ƚĂƌĚŝĨƐ͕ĐŽŵƉƌĞŶĂŶƚZĂďϱ͕ZĂďϰĂ͕ZĂďϭϭŽƵĞŶĐŽƌĞ>ĂŵƉϭ͘
ƵĐƵŶĞ ĐŽůŽĐĂůŝƐĂƚŝŽŶ Ŷ͛Ă ƉƵ ġƚƌĞ ŽďƐĞƌǀĠĞ͕ ƐĂƵĨ ƉŽƵƌ ůĞƐ ǆŽ ă ϮϰŚ͕ Žƶ ŶŽƵƐ ŽďƐĞƌǀŽŶƐ ƵŶĞ
ĐŽůŽĐĂůŝƐĂƚŝŽŶĚĞůĂĨůƵŽƌĞƐĐĞŶĐĞĚĞůĂ'&WĞƚĚĞů͛ĂŶƚŝĐŽƌƉƐƌĞĐŽŶŶĂŝƐƐĂŶƚ>ĂŵƉϭ;&ŝŐƵƌĞϭϬϭͿ͘ĞĐŝ
ĐŽŶĨŽƌƚĞů͛ŚǇƉŽƚŚğƐĞƐĞůŽŶůĂƋƵĞůůĞůĞƐDsĞƚůĞƐǆŽŶĞƐƵŝǀĞŶƚƉĂƐůĞƐŵġŵĞƐǀŽŝĞƐŵĠƚĂďŽůŝƋƵĞƐ͘
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϱϰ



&ŝŐƵƌĞϭϬϭ͘/ŵĂŐĞƐĚĞŵŝĐƌŽƐĐŽƉŝĞĐŽŶĨŽĐĂůĞĚĞĐĞůůƵůĞƐϱϰϵ͕ĐŝďůĞƐĚĞƐsͲ'&W
>ĞƐůǇƐŽƐŽŵĞƐƐŽŶƚŵĂƌƋƵĠƐĂǀĞĐƵŶĂŶƚŝĐŽƌƉƐĂŶƚŝͲ>ĂŵƉϭ͕ƌĠǀĠůĠăů͛ĂŝĚĞĚ͛ƵŶĂŶƚŝĐŽƌƉƐƐĞĐŽŶĚĂŝƌĞ
ĐŽƵƉůĠăů͛ůĞǆĂͲ&ůƵŽƌϱϲϴ

ϯ͘ϯ͘ ƚƵĚĞĚĞů͛ĞĨĨĞƚĚĞůĂďĂĨŝůŽŵǇĐŝŶĞϭ

ŽŵŵĞŶŽƵƐů͛ĂǀŽŶƐǀƵůŽƌƐĚĞů͛ĠƚƵĚĞĚĞů͛ĞĨĨĞƚĚĞƐĚƌŽŐƵĞƐ;Αϯ͘Ϯ͘ϮƉϭϱϬͿ, la ďĂĨŝůŽŵǇĐŝŶĞϭ;ĂĨϭͿ
ƉƌĠƐĞŶƚĞů͛ŝŶƚĠƌġƚĚ͛ĂƵŐŵĞŶƚĞƌůĞƉŽƵƌĐĞŶƚĂŐĞĚĞĐĞůůƵůĞƐǀĞƌƚĞƐ;&ŝŐƵƌĞϭϬϮͿ͕ŵĂŝƐĂƵƐƐŝů͛ŝŶƚĞŶƐŝƚĠ
ĚĞĨůƵŽƌĞƐĐĞŶĐĞĚĞƐĐĞůůƵůĞƐ;&ŝŐƵƌĞϭϬϮͿ͘>ĞƐĐĞůůƵůĞƐĐŝďůĞƐϱϰϵƚƌĂŝƚĠĞƐƉĂƌůĞƐsͲϱϰϵͲĚϱͲ'&W
ŽŶƚĠƚĠĠƚƵĚŝĠĞƐƉĂƌĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ͘>ĞƉŽƵƌĐĞŶƚĂŐĞĚĞĐĞůůƵůĞƐĨůƵŽƌĞƐĐĞŶƚĞƐǀĞƌƚĞƐƚƌĂŝƚĠĞƐƉĂƌ
ůĞƐDsƉĂƐƐĞĚ͛ĞŶǀŝƌŽŶϱϱйăƉůƵƐĚĞϴϱйĞŶƉƌĠƐĞŶĐĞĚĞĂĨϭ͕ĞƚƉĂƌůĞƐǆŽĚĞƉƌğƐĚĞϭϬйăƉůƵƐ
ĚĞϲϬй͘>ĂĂĨϭĞƐƚƵŶĞĚƌŽŐƵĞƋƵŝŝŶŚŝďĞĚĞŵĂŶŝğƌĞƐƉĠĐŝĨŝƋƵĞĞƚƌĠǀĞƌƐŝďůĞůĞƐdWĂƐĞƐăƉƌŽƚŽŶƐ
ĚĞƚǇƉĞǀĂĐƵŽůĂŝƌĞ;ǀͲdWĂƐĞƐͿ͕ ůŽĐĂůŝƐĠĞƐĂƵŶŝǀĞĂƵĚĞƐĞŶĚŽƐŽŵĞƐĞƚĚĞƐ ůǇƐŽƐŽŵĞƐ͘ĞƐdWĂƐĞƐ
ƐŽŶƚŶĠĐĞƐƐĂŝƌĞƐăů͛ĠƚĂďůŝƐƐĞŵĞŶƚĚĞů͛ĞŶǀŝƌŽŶŶĞŵĞŶƚĂĐŝĚĞĚĂŶƐůĞƐĐŽŵƉĂƌƚŝŵĞŶƚƐĚĞĚĠŐƌĂĚĂƚŝŽŶ͕
ĚĞŵĂŶŝğƌĞăĐĞƋƵĞůĞƐŚǇĚƌŽůĂƐĞƐĂĐŝĚĞƐƉƵŝƐƐĞŶƚĚĠŐƌĂĚĞƌƉƌŽƚĠŝŶĞƐ͕ůŝƉŝĚĞƐ͕ĂĐŝĚĞƐŶƵĐůĠŝƋƵĞƐĞƚ
ŚǇĚƌĂƚĞƐĚĞĐĂƌďŽŶĞ͘ŝŶƐŝ͕ůĂĂĨϭ͕ĞŶŝŶŚŝďĂŶƚĐĞƐǀͲdWĂƐĞƐ͕ĞŵƉġĐŚĞů͛ĂĐŝĚŝĨŝĐĂƚŝŽŶĚĞƐůǇƐŽƐŽŵĞƐ
ĞƚƉĂƌĐŽŶƐĠƋƵĞŶƚůĂĚĠŐƌĂĚĂƚŝŽŶĚĞƐŵŽůĠĐƵůĞƐƉƌĠƐĞŶƚĞƐĚĂŶƐůĞƐůǇƐŽƐŽŵĞƐ͘WĂƌĂŝůůĞƵƌƐ͕ůĂĂĨϭ
ŝŶŚŝďĞĠŐĂůĞŵĞŶƚůĂĨƵƐŝŽŶĚĞƐĞŶĚŽƐŽŵĞƐĞƚĂƵƚŽƉŚĂŐŽƐŽŵĞƐĂǀĞĐůĞƐůǇƐŽƐŽŵĞƐ͘ŶƉƌĠƐĞŶĐĞĚĞůĂ
ĚƌŽŐƵĞ͕ ůĞ ƉŽƵƌĐĞŶƚĂŐĞ ĚĞ ĐĞůůƵůĞƐ ĨůƵŽƌĞƐĐĞŶƚĞƐ ǀĞƌƚĞƐ ĞƐƚ ĂƵŐŵĞŶƚĠ͕ ĐĞ ƋƵŝ ŝŶĚŝƋƵĞ ƋƵĞ ůĞƐ s
ĞŶƚƌĞŶƚĞŶƌĠĂůŝƚĠĚĂŶƐƵŶĞŐƌĂŶĚĞŵĂũŽƌŝƚĠĚĞ ůĂƉŽƉƵůĂƚŝŽŶĐĞůůƵůĂŝƌĞŵĂŝƐƋƵ͛ĞůůĞƐƐŽŶƚĞŶƉĂƌƚŝĞ
ĚĠŐƌĂĚĠĞƐ͘ /ů ĞƐƚ ŝŶƚĠƌĞƐƐĂŶƚĚ͛ĠƚƵĚŝĞƌĚĂŶƐƋƵĞůůĞŵĞƐƵƌĞĐĞƚƚĞĚƌŽŐƵĞƉŽƵƌƌĂŝƚġƚƌĞƵƚŝůŝƐĠĞƉŽƵƌ
ƉƌŽŵŽƵǀŽŝƌů͛ĞĨĨŝĐĂĐŝƚĠĚĞƐs͘ĞƚƚĞŵġŵĞĞǆƉĠƌŝĞŶĐĞĂĠƚĠƌĠĂůŝƐĠĞăĚŝĨĨĠƌĞŶƚƐƚĞŵƉƐĂĨŝŶĚĞƐƵŝǀƌĞ
ů͛ĠǀŽůƵƚŝŽŶĚĞůĂĨůƵŽƌĞƐĐĞŶĐĞĚĞƐĐĞůůƵůĞƐ;&ŝŐƵƌĞϭϬϯͿ͘>͛ĞĨĨĞƚĞƐƚǀŝƐŝďůĞăƉĂƌƚŝƌĚĞϱŚƉŽƵƌůĞƐDs͕Ğƚ
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϱϱ

ĞƐƚĐŽŶƐĞƌǀĠăϭϴŚ͕ĂůŽƌƐƋƵĞů͛ŽŶŽďƐĞƌǀĞƵŶĞĚŝŵŝŶƵƚŝŽŶĚĞůĂĨůƵŽƌĞƐĐĞŶĐĞĚĞƐĐĞůůƵůĞƐŶŽŶƚƌĂŝƚĠĞƐ
ƉĂƌ ůĂ ĂĨϭ͘ WŽƵƌ ůĞƐ ǆŽ͕ ů͛ĞĨĨĞƚ ĞƐƚ ǀŝƐŝďůĞ ĚğƐ ϮŚ Ğƚ ĞƐƚ ĂŵƉůŝĨŝĠ ĚĞ ŵĂŶŝğƌĞ ĞǆƉŽŶĞŶƚŝĞůůĞ
ũƵƐƋƵ͛ăϭϮŚ͘/ůŶ͛ĞƐƚĞŶƌĞǀĂŶĐŚĞƉĂƐĐŽŶƐĞƌǀĠăϭϴŚ͘

&ŝŐƵƌĞϭϬϮ͘/ŶƚĞŶƐŝƚĠĚĞĨůƵŽƌĞƐĐĞŶĐĞĞƚƉŽƵƌĐĞŶƚĂŐĞĚĞĐĞůůƵůĞƐϱϰϵ'&Wн͕ĐŝďůĞƐĚĞƐsͲ'&W͕ădнϲŚ


&ŝŐƵƌĞϭϬϯ͘ŝŶĠƚŝƋƵĞĚ͛ĂƉƉĂƌŝƚŝŽŶĚƵƐŝŐŶĂů'&WĚĂŶƐůĞƐĐĞůůƵůĞƐϱϰϵƚƌĂŝƚĠĞƐƉĂƌůĞƐsͲϱϰϵͲĚϱͲ'&WĞŶƉƌĠƐĞŶĐĞŽƵŶŽŶ
ĚĞĂĨϭ;ĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆͿ

>ĂĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆĂƉĂƌůĂƐƵŝƚĞĠƚĠĐŽƵƉůĠĞăůĂŵŝĐƌŽƐĐŽƉŝĞŐƌąĐĞăůĂƚĞĐŚŶŝƋƵĞĚ͛/ŵĂŐĞ^ƚƌĞĂŵy
ĂĨŝŶĚĞǀŝƐƵĂůŝƐĞƌůĞƐĐĞůůƵůĞƐĞƚůĞƵƌĐŽŶƚĞŶƵ͘ĞƚƚĞĞǆƉĠƌŝĞŶĐĞĂĠƚĠƌĠĂůŝƐĠĞĂǀĞĐůĞƐsƉƌŽĚƵŝƚĞƐƉĂƌ
ůĞƐϱϰϵͲĚϱͲ'&WͲ&dZ͕ăϲŚƉŽƐƚͲƚƌĂŶƐĚƵĐƚŝŽŶ͘>ĞƐŝŵĂŐĞƐŽďƚĞŶƵĞƐƐŽŶƚƉƌĠƐĞŶƚĠĞƐ&ŝŐƵƌĞϭϬϰ͘>ĞƐ
ƉŽŝŶƚƐǀĞƌƚƐŽďƐĞƌǀĠƐĚĂŶƐůĞƐĐĞůůƵůĞƐƚĠŵŽŝŐŶĞŶƚĚĞůĂƉƌĠƐĞŶĐĞĚƵƐŝŐŶĂůăů͛ŝŶƚĠƌŝĞƵƌĚĞƐĐĞůůƵůĞƐĞƚ
ĐŽŶĨŝƌŵĞŶƚ ůĂ ĐĂƉĂĐŝƚĠ ĚĞƐ s ă ĞŶƚƌĞƌ ĚĂŶƐ ůĞƐ ĐĞůůƵůĞƐ͘ /ůƐ ƐĞŵďůĞŶƚ ŶĠĂŶŵŽŝŶƐ ŝŶĚŝƋƵĞƌ ƋƵĞ ůĞƐ
ƉƌŽƚĠŝŶĞƐ'&WͲ&dZƐŽŶƚƉŝĠŐĠĞƐĚĂŶƐĚĞƐĐŽŵƉĂƌƚŝŵĞŶƚƐŝŶƚƌĂĐĞůůƵůĂŝƌĞƐĞƚƋƵĞůĞƵƌĐŽŶƚĞŶƵŶ͛ĞƐƚ
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϱϲ

ƉĂƐĚĠůŝǀƌĠăůĂŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞĚĞƐĐĞůůƵůĞƐ͘EŽƵƐĂǀŽŶƐĐŚĞƌĐŚĠăŝĚĞŶƚŝĨŝĞƌĐĞƐƉŽŝŶƚƐǀĞƌƚƐĞƚ
ƉŽƵƌĐĞůĂ͕ŶŽƵƐĂǀŽŶƐƵƚŝůŝƐĠĚĞƐďĂĐƵůŽǀŝƌƵƐĞǆƉƌŝŵĂŶƚĚĞƐƉƌŽƚĠŝŶĞƐĚĞĚŝĨĨĠƌĞŶƚƐĐŽŵƉĂƌƚŝŵĞŶƚƐ
ĐĞůůƵůĂŝƌĞƐĨƵƐŝŽŶŶĠĞƐăůĂZ&W͘>ĞƐĐĞůůƵůĞƐĐŝďůĞƐŽŶƚĠƚĠƚƌĂŶƐĚƵŝƚĞƐƉĂƌĐĞƐďĂĐƵůŽǀŝƌƵƐĂǀĂŶƚĚ͛ġƚƌĞ
ŵŝƐĞƐĂƵĐŽŶƚĂĐƚĚĞƐs͘DĂůŚĞƵƌĞƵƐĞŵĞŶƚ͕ŶŽƵƐŶĞƐŽŵŵĞƐƉĂƐƉĂƌǀĞŶƵƐăŽďƚĞŶŝƌĚĞƐĐĞůůƵůĞƐăůĂ
ĨŽŝƐǀĞƌƚĞƐĞƚƌŽƵŐĞƐ͕ƚƌĂĚƵŝƐĂŶƚůĞĨĂŝƚƋƵĞůĞƐĐĞůůƵůĞƐƉĞƵǀĞŶƚĚŝĨĨŝĐŝůĞŵĞŶƚġƚƌĞƚƌĂŶƐĚƵŝƚĞƐĚĞĚĞƵǆ
ŵĂŶŝğƌĞƐƐƵĐĐĞƐƐŝǀĞƐ͘
hŶĞ ƋƵĞƐƚŝŽŶ ƐƵďƐŝƐƚĞ͗ ƋƵĞů ĞƐƚ ůĞ ĚĞǀĞŶŝƌ ĚƵ ĐŽŶƚĞŶƵ ĚĞƐ ĐŽŵƉĂƌƚŝŵĞŶƚƐ͍ ƐƚͲŝů ĚĞƐƚŝŶĠ ă ġƚƌĞ
ĚĠŐƌĂĚĠ ŽƵ ďŝĞŶ ƉĞƵƚͲŝů ġƚƌĞ ůŝďĠƌĠ ĚĂŶƐ ůĞ ĐǇƚŽƉůĂƐŵĞĞƚ ƉĞƌŵĞƚƚƌĞ ă ůĂ ƉƌŽƚĠŝŶĞ ĚĞ ƌĞũŽŝŶĚƌĞ ůĂ
ŵĞŵďƌĂŶĞƉůĂƐŵŝƋƵĞ͍hŶƚĞƐƚĚĞĨŽŶĐƚŝŽŶŶĂůŝƚĠĚĞůĂƉƌŽƚĠŝŶĞ&dZƉƌĠƐĞŶƚĞĚĂŶƐůĞƐĐĞůůƵůĞƐƚƌĂŝƚĠĞƐ
ƉĂƌůĞƐDsнĂĨϭĂĨŝŶĂůĞŵĞŶƚĠƚĠƌĠĂůŝƐĠădнϮϰŚ͘DĂůŚĞƵƌĞƵƐĞŵĞŶƚ͕ŝůŶ͛ĂƉĂƐƉĞƌŵŝƐĚĞŵĞƚƚƌĞĞŶ
ĠǀŝĚĞŶĐĞ ƵŶĞ ĨŽŶĐƚŝŽŶŶĂůŝƚĠ ĂĐĐƌƵĞ ĚĞ ůĂ ƉƌŽƚĠŝŶĞ͕ ĐŽŶĨŝƌŵĂŶƚ ƋƵĞ ĐĞƐ ƉƌŽƚĠŝŶĞƐ ŶĞ ƐŽŶƚ ƉĂƐ
ĚŝƐƉŽŶŝďůĞƐƉŽƵƌůĂĐĞůůƵůĞ͘>ĞƐƚĞƐƚƐŶ͛ŽŶƚƉĂƐƉƵġƚƌĞƉŽƵƌƐƵŝǀŝƐĚĂŶƐůĞƚĞŵƉƐƉƵŝƐƋƵĞů͛ŝŶŚŝďŝƚĞƵƌ
Ɛ͛ĞƐƚƌĠǀĠůĠƚƌğƐƚŽǆŝƋƵĞƉŽƵƌůĞƐĐĞůůƵůĞƐăĚĞƐƚĞŵƉƐƉůƵƐƚĂƌĚŝĨƐ͘ĞĐĞĨĂŝƚ͕ ůĂĂĨϭŶĞƉĞƵƚġƚƌĞ
ƵƚŝůŝƐĠĞƉŽƵƌĂŵĠůŝŽƌĞƌů͛ĞĨĨŝĐĂĐŝƚĠĚĞƐs͘ĞƚƚĞĠƚƵĚĞĂŶĠĂŶŵŽŝŶƐƉĞƌŵŝƐĚĞŵĞƚƚƌĞĞŶůƵŵŝğƌĞůĞĨĂŝƚ
ƋƵĞ ůĂ ĐĞůůƵůĞ ŝŶĐŽƌƉŽƌĞ ůĞƐ s ĞŶ ŐƌĂŶĚĞ ƋƵĂŶƚŝƚĠ ŵĂŝƐ ƋƵ͛ƵŶĞ ƉĂƌƚŝĞ ƌĞƐƚĞ ƉŝĠŐĠĞ ĚĂŶƐ ůĞƐ
ĐŽŵƉĂƌƚŝŵĞŶƚƐŝŶƚƌĂĐĞůůƵůĂŝƌĞƐĂǀĂŶƚĚ͛ġƚƌĞĚĠŐƌĂĚĠĞĞŵƉġĐŚĂŶƚůĞƵƌĐŽŶƚĞŶƵĚ͛ġƚƌĞĚĠůŝǀƌĠĚĂŶƐůĞ
ĐǇƚŽƉůĂƐŵĞ͘/ůƐĞƌĂŝƚŝŶƚĠƌĞƐƐĂŶƚĚ͛ĠƚƵĚŝĞƌĐĞƉƌŽĐĞƐƐƵƐĚĞĚĠŐƌĂĚĂƚŝŽŶ͕ĂĨŝŶĚĞƉƌŽƉŽƐĞƌĚĞƐƐŽůƵƚŝŽŶƐ
ƉŽƵƌůĞĐŽŶƚŽƵƌŶĞƌ͘EŽƵƐƉŽƵƌƌŝŽŶƐĠŐĂůĞŵĞŶƚĞƐƐĂǇĞƌĚ͛ĞŶƌŝĐŚŝƌůĞƐǀĠƐŝĐƵůĞƐ͕ĚĞŵĂŶŝğƌĞăĚŝŵŝŶƵĞƌ
ůĂĚŽƐĞĞƚƉŽƚĞŶƚŝĞůůĞŵĞŶƚĚĞůŝŵŝƚĞƌůĞƵƌĚĠŐƌĂĚĂƚŝŽŶ͘


&ŝŐƵƌĞϭϬϰ͘/ŵĂŐĞƐ/^yĚĞƐĐĞůůƵůĞƐ&ϭϱƚƌĂŝƚĠĞƐƉĂƌůĞƐsϱϰϵͲĚϱͲ'&WͲ&dZĞŶƉƌĠƐĞŶĐĞŽƵŶŽŶĚĞĂĨϭ

ϯ͘ϰ͘ dƌĂŶƐĨĞƌƚĚ͛ƵŶƚǇƉĞĐĞůůƵůĂŝƌĞăƵŶĂƵƚƌĞ

^Ƶƌ ƵŶ ƉůĂŶ ƉůƵƐ ĨŽŶĚĂŵĞŶƚĂů͕ ŶŽƵƐ ŶŽƵƐ ƐŽŵŵĞƐ ĚĞŵĂŶĚĠ Ɛŝ ĚĞƐ s ƉƌŽĚƵŝƚĞƐ ƉĂƌ ĚĞƐ ĐĞůůƵůĞƐ
ĠƉŝƚŚĠůŝĂůĞƐĠƚĂŝĞŶƚĞŶŵĞƐƵƌĞĚĞƚƌĂŶƐĨĠƌĞƌĚĞů͛ŝŶĨŽƌŵĂƚŝŽŶăĚ͛ĂƵƚƌĞƐƚǇƉĞƐĐĞůůƵůĂŝƌĞƐƚĞůƐƋƵĞůĞƐ
ZĠƐƵůƚĂƚƐĞƚĚŝƐĐƵƐƐŝŽŶʹWĂƌƚŝĞ//͗sĂůŝĚĂƚŝŽŶĚƵŵŽĚğůĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ
ϭϱϳ

ŶĞƵƚƌŽƉŚŝůĞƐ͕ ƋƵŝ ƉƌĠƐĞŶƚĞŶƚ ƵŶ ĚĠĨĂƵƚ ĚĞ ĨŽŶĐƚŝŽŶ ĐŚĞǌ ůĞƐ ƉĂƚŝĞŶƚƐ ĂƚƚĞŝŶƚƐ ĚĞ ŵƵĐŽǀŝƐĐŝĚŽƐĞ
;ΑϮ͘ϰ͘ϲ͘ϯƉϱϰͿ͘
DŽŶƐƚĂŐĞǆƉůŽƌĂ͛ŽĐŵ͛ĂƉĞƌŵŝƐĚ͛ĂďŽƌĚĞƌĐĞƐƵũĞƚĂǀĞĐůĞWƌDĂƌĐŚĂŶƐŽŶĞƚĚĞĨĂŝƌĞƋƵĞůƋƵĞƐ
ĞǆƉĠƌŝĞŶĐĞƐƉƌĠůŝŵŝŶĂŝƌĞƐƋƵŝƉŽƵƌƌŽŶƚġƚƌĞĂƉƉƌŽĨŽŶĚŝĞƐƉĂƌ ůĂƐƵŝƚĞ͘>͛ŚǇƉŽƚŚğƐĞĚĞƚƌĂǀĂŝůĞƐƚ ůĂ
ƐƵŝǀĂŶƚĞ͗ Ǉ ĂͲƚͲŝů ƵŶ ƚƌĂŶƐĨĞƌƚ ĚĞ &dZ ĚĞƐ ĐĞůůƵůĞƐ ĠƉŝƚŚĠůŝĂůĞƐ ƌĞƐƉŝƌĂƚŽŝƌĞƐ ĂƵǆ ŶĞƵƚƌŽƉŚŝůĞƐ͍ >Ă
ƌĠƉŽŶƐĞăĐĞƚƚĞƋƵĞƐƚŝŽŶƉŽƵƌƌĂŝƚĂƉƉŽƌƚĞƌĚĞŶŽƵǀĞĂƵǆĠůĠŵĞŶƚƐĚĞƌĠĨůĞǆŝŽŶƋƵĂŶƚĂƵŵĠĐĂŶŝƐŵĞ
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Transfer of the Cystic Fibrosis Transmembrane Conductance
Regulator to Human Cystic Fibrosis Cells Mediated
by Extracellular Vesicles
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Cystic fibrosis (CF) is a genetic disease caused bymutations in the CF transmembrane conductance regulator
(CFTR) gene, resulting in a deficiency in chloride channel activity. In this study, extracellular vesicles (EVs),
microvesicles, and exosomes were used as vehicles to deliver exogenous CFTR glycoprotein and its encoding
mRNA (mRNAGFP-CFTR) to CF cells to correct the CFTR chloride channel function. We isolated microvesicles
and exosomes from the culture medium of CFTR-positive Calu-3 cells, or from A549 cells transduced with an
adenoviral vector overexpressing aGFP-taggedCFTR (GFP-CFTR).Bothmicrovesicles and exosomeshad the
capacity to package and deliver the GFP-CFTR glycoprotein and mRNAGFP-CFTR to target cells in a dose-
dependentmanner.Homologous versusheterologousEV-to-cell transferwas studied, and it appeared that the
cellular uptake of EVswas significantlymore efficient in homologous transfer. The incubation of CF15 cells, a
nasal epithelial cell line homozygous for the DF508 CFTR mutation, with microvesicles or exosomes loaded
with GFP-CFTR resulted in the correction of the CFTR function in CF cells in a dose-dependent manner. A
time-course analysis of EV-transduced CF cells suggested that CFTR transferred asmature glycoprotein was
responsible for theCFTR-associated channel activity detected at early times posttransduction, whereasGFP-
CFTR translated from exogenous mRNAGFP-CFTR was responsible for the CFTR function at later times. Col-
lectively, this study showed the potential application of microvesicles and exosomes as vectors for CFTR
transfer and functional correction of the genetic defect in human CF cells.
INTRODUCTION
MOST EUKARYOTIC CELLS naturally release into the
extracellular environment a heterogeneous popu-
lation of membrane-enveloped microparticles, re-
ferred to as extracellular vesicles (EVs).1 These
EVs are classified as microvesicles (MVs) and
exosomes (EXos), based on their size, ultrastruc-
tural and biochemical properties, and their mode
of release. MVs are relatively large (100–1000nm),
nonhomogeneous vesicles, generated by the out-
ward budding and shedding from the cell plasma
membrane.2,3 They are sometimes referred to as
ectosomes or shedding MVs.4,5 EXos represent a
more homogenous population of smallermembrane-
coated particles (30–100nm in diameter), gener-
ated by the inward budding of endosomal mem-
branes within large multivesicular bodies (MVBs).
The fusion of the MVBs with the cell plasma
membrane results in the release of the EXos into
the extracellular milieu.2–7
EVs participate in normal biological processes
such as tissue repair,8,9 immune surveillance,10
blood coagulation,11 and stem cell maintenance,12
by delivering effectors such as transcription fac-
tors, small and large noncoding regulatory RNAs,
as well as mRNAs. They act as mediators of inter-
cellular communications via the transfer of pro-
teins, lipids, and nucleic acids.3,6,10 They are also
associated to several diseases such as tumorigen-
esis,13,14Alzheimer’s andParkinson’s diseases,15,16
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the spread of the prion protein PrPc,17,18 the dis-
semination of HIV-1,19 or the reactivation of latent
HIV-1.20 The EVs have a natural ability to transfer
membrane, cytoplasmic, and genetic material to
neighboring and distant cells, and thus have been
exploited as vehicles for the delivery of therapeutic
molecules such as bioactive proteins, lipids, and
nucleic acids.8 Several protocols of EV-based vac-
cination and antitumor therapy are already at the
preclinical or clinical stage.21
Cystic fibrosis (CF) is an autosomal recessive ge-
neticdiseasecausedbymutations inasinglegene, the
CF transmembrane conductance regulator (CFTR)
gene. TheCFTR is a type IIImembrane glycoprotein,
with large intracytoplasmic N- and C-terminal do-
mains and 12 membrane-spanning domains consti-
tuting a transmembrane, cAMP-dependent chloride
channel.22,23 It is present at the apical surface of ep-
ithelial cells, and localized in the lipid raft micro-
domains of the plasmamembrane.24–26 In a previous
study, we showed that MVs and EXos were able to
achieve the transfer of the human CFTR mature
glycoprotein and CFTR-encoding mRNA molecules
(mRNACFTR) in a Chinese hamster ovarian (CHO)
cell model, resulting in the gain in CFTR chloride
channel function by MV- and EXo-recipient cells.27
In the present study, we investigated the feasi-
bility of MV- and EXo-mediated delivery of the
exogenous CFTR glycoprotein and CFTR-encoding
mRNA molecules to CFTR-deficient cells derived
from CF patients (CF cells) to restore the CFTR
chloride channel function. We used a GFP-CFTR
fusion construct, which has been shown to be bio-
logically active and capable of correcting the
transepithelial chloride transport,28,29 to track the
exogenous CFTR protein in EV-recipient cells. We
found that both MVs and EXos were capable of
packaging GFP-tagged CFTR and mRNAGFP-CFTR,
and transferred both types of molecules to target
CF cells, resulting in the correction of the CFTR
defect in CF cells. The CFTR chloride channel ac-
tivity newly acquired by EV-transduced CF cells
was measurable until day 3 after the EV-mediated
transfer, and still detectable at day 5. Experi-
mental results suggested that the maintenance of
this function was performed by newly synthesized
CFTR molecules translated from exogenous
mRNAGFP-CFTR. This is, to our knowledge, the first
demonstration that EVs can be exploited as ther-
apeutic vectors for a genetic disease.
MATERIALS AND METHODS
Cells
A549 and HEK-293 cells were obtained from the
American Type Culture Collection (ATCC; Mana-
ssas, VA). HEK-293 (ATCC CRL-1573) and A549
cells (ATCC CCL-185), adenocarcinomic human
alveolar basal epithelial cells, were maintained as
monolayers in Dulbecco’s modified Eagle’s medium
(DMEM; Life Technologies) supplemented with
10% fetal bovine serum (FBS; Life Technologies),
penicillin (200U/ml), and streptomycin (200 lg/ml)
at 37"C and 5% CO2. Calu-3 cells, derived from
human bronchial submucosal glands, were ob-
tained from the laboratory ofM.J.Welsh.30,31Calu-
3 cell monolayers were grown at 37"C and 5% CO2
in a combinedmediummade up of 3⁄4 DMEMand
1⁄4
Ham’s F12 (Life Technologies), supplemented with
FBS, penicillin, and streptomycin at the same do-
ses as above. CF15 cells, human nasal epithelial
cells homozygous for the DeltaF508 CFTR muta-
tion,30,32 were obtained from the laboratory of M.
Chanson.32,33 CF15 were grown as monolayers in
collagen I-coated flasks (BioCoat; BD Biosciences)
at 37"C and 5%CO2 in CNT-17medium (CellNTec),
supplemented with penicillin and streptomycin.
Adenoviral vectors
Human adenovirus type 5 (HAdV5)-derived
vectors HAdV5-GFP and HAdV5-GFP-CFTR have
been described and characterized previously.28,29
HAdV5-GFP-CFTR encoded the wild-type allele
of the CFTR gene, fused to the 3¢ end of the GFP
gene. Vector stocks were produced and titrated
on HEK-293 cell monolayers, as described previ-
ously.28,29,34,35
Isolation of microvesicles and exosomes
from extracellular vesicles
EVs were recovered from the culture medium of
Calu-3, A549, and A549 transduced by HAdV5-
GFP or HAdV5-GFP-CFTR, using a previously
published protocol.27 In brief, cells grown to 80–
90% confluency in T150 flasks (5 · 107 cells/flask)
were rinsed 3 times with phosphate buffered saline
(PBS), and fresh culture medium, preclarified by
ultracentrifugation at 100,000 · g for 16hr at 4"C,
was added to the cells. The EVs in the culture
medium were then recovered at 24, 48, and 72hr,
by two successive steps of ultracentrifugation. The
culture medium was first centrifuged for 5min at
13,000· g and 4"C to remove the cell debris, before
the first ultracentrifugation step at 30,000· g and
4"C for 2hr, to obtain the first pellet originally
called MP30 (now identified as MVs). The super-
natant was then subjected to a second round of
ultracentrifugation at 100,000· g and 4"C for 2hr,
which gave the second pellet called MP100 (now
identified as EXos). The MV and EXo pellets were
resuspended in 200ll PBS with gentle mixing, and
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stored at 4"C. They were usedwithin 10 days in our
experiments of EV-mediated cell transfer assays.
Protein assay
Aliquots of each EV sample were kept for protein
estimation using the Bradford Reagent (Sigma-
Aldrich Corp.). Triplicates of MV and EXo prepa-
rations, usually diluted 1:10 to 1:20 in PBS, were
lysed with 0.01% SDS at room temperature for
30min, and then reacted with the Bradford re-
agent, according to manufacturer’s recommen-
dations. Values were extrapolated from a standard
curve of serially diluted bovine serum albumin
(BSA) samples.
Titration of microvesicles and exosomes
by nanoparticle tracking analysis
The concentrations of MV and EXo preparations
were subjected to NTA, using the NanoSight LM10
system (Malvern Instruments Ltd.), equipped with
a 405nm laser and a high-sensitivity digital cam-
era (Scientific CMOS trigger camera). Videos were
collected and analyzed using the NTA software
(version 2.3), with the minimal expected particle
size, minimum track length, and blur setting, all
set to automatic. Camera sensitivity and detec-
tion threshold were set to maximum (16) to detect
small particles. Ambient temperature was re-
corded manually, ranging from 22"C to 27"C. Each
sample was diluted in sterile PBS (Life Technolo-
gies) to obtain concentration range between 108
and 109 EVs/ml, and the number of completed
tracks per sample was between 500 and 1500. The
screen gain was 6 for EXos and 12 for MVs, with a
capture time of 60 sec.
Gel electrophoresis and Western blot analysis
Polyacrylamide gel electrophoresis of SDS-
denatured protein samples (SDS-PAGE), and im-
munoblot analysis have been described in previous
studies.36–39 Briefly, samples were denatured in
SDS/beta-mercaptoethanol-containing loading buf-
fer at 100"C for 2min, and proteins electrophoresed
in SDS-denaturing 10% polyacrylamide gel and
electrically transferred to nitrocellulosemembrane
(Hybond-C-extra; GE Healthcare Life Sciences).
Blots were blocked in 5% skimmed milk in Tris-
buffered saline (TBS) containing 0.05% Tween-20
(TBS-T), rinsed in TBS-T, and then successively
incubated with primary antibody and peroxidase-
labeled secondary antibodies. Blots were reacted
with SuperSignal West Pico chemiluminescence
substrate (Thermo Fisher Scientific Inc.), and ex-
posed to autoradiographic film (Hyperfilm MP; GE
Heathcare Bio-Sciences). The apparent molecular
weights of proteins were estimated by comparison
with prestained protein markers (Precison Plus
Protein Standards, Dual Color; Bio-Rad Labora-
tories, Inc.).
Antibodies and reagents
Mouse monoclonal antibody against the human
CFTR C-terminus (mouse IgG2A; Clone 24-1;
MAB25031) was from R&D Systems. Goat poly-
clonal anti-CD63 antibody was purchased from
Santa Cruz Biotechnology (Catalog No. SC-15363).
Mouse monoclonal anti-GFP antibody (mixture of
clones 7.1 and 13.1) was from Roche Applied Sci-
ence. Peroxidase-coupled monoclonal anti-b-actin
antibody was purchased from Sigma-Aldrich (Cat-
alog No. A3854). Peroxidase-labeled rabbit antigoat
IgG antibody (Catalog No. A5420) and sheep anti-
mouse IgG antibody (Catalog No. A5906) were also
purchased from Sigma-Aldrich.
Metabolic inhibitors of endocytic pathways in-
cluded two inhibitors of the clathrin-dependent
endocytosis, chlorpromazine and the lysosomotro-
pic agent chloroquine; NH4Cl, an inhibitor of the
acidification of the endosomes; Bafilomycin A1,
a proton-pump inhibitor that blocks the vacuolar
ATPase and the endosome/lysosome fusion; the
isoflavone drug genistein and the polyene macro-
lide antibiotic filipin III, two inhibitors of the
clathrin-independent, caveolin-mediated endocy-
tosis; cytochalasin B (CytB), nocodazole (NDZ), and
latrunculin A (LatA), which all disorganize the
cell cytoskeleton, and have individual preferential
negative impacts on endocytosis (CytB), intracyto-
plasmic trafficking (NDZ), and macropinocytosis
(LatA); and the proteasome inhibitor MG132. All
drugs were purchased from Sigma-Aldrich and
prepared according to the manufacturer’s instruc-
tions. They were used under sterile conditions, and
at concentrations that did not decrease the cell vi-
ability to levels lower than 75%, as determined by
the MTT assay (not shown). For testing the inhib-
itor effects, cell monolayers, taken at 80% conflu-
ence, were pretreated with each drug for 1 hr at
37"C before MVsGFP or EXosGFP addition. After a
6hr incubation at 37"C with EVs (2 ·104 EVs/cell)
in the presence of the drug, the cells were collected,
fixed, and analyzed by flow cytometry.
EV-mediated transfer of GFP
and GFP-CFTR into target cells
In a typical experiment, samples of GFP-loaded
EVs (MVsGFP and EXosGFP) and GFP-CFTR-loaded
EVs (MVsGFP-CFTR and EXosGFP-CFTR) in PBSwere
mixed with an equal volume of prewarmed serum-
free medium, and 50–100ll aliquots added to A549
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or CF15 cell monolayers (2 · 105 cells/well). The
total input (50–100ll) contained 5–50lg protein
and 2· 109 to 10 ·109 EVs, with transducing doses
ranging from 5· 103 to 5· 104 EVs/cell. The cells
were further incubated at 37"C, and theGFP signal
was monitored in live cells using a Zeiss Axiovert-
135 inverted microscope equipped with an Ax-
ioCam digital camera. Cells were harvested at
different time periods, and GFP-positive or GFP-
CFTR-positive cells were quantitated using flow
cytometry. CFTR-associated chloride channel ac-
tivity was measured using an iodide-selective mi-
croelectrode, as described below.
DNA and RNA isolation, and PCR analyses
DNA from cells and EVs was extracted using the
QIAamp DNA Mini Kit (Qiagen). Total RNA was
extracted from cells using the Nucleospin RNA II
kit (Macherey Nagel), and from EVs using the
QIAamp viral RNA Mini kit (Qiagen). Aliquots
(100ng) of RNAwere reverse transcribed using the
Iscript DNA synthesis kit (BioRad). Real-time PCR
(RT-PCR) was performed using the KAPA Sybr
Fast qPCR kit (KAPA Biosystems) and the Ste-
pOnePlus apparatus (Thermofisher). Quantitative
RT-PCR (qRT-PCR) analysis of RNA was per-
formed using the protocol described in ref.40 and
the ribosomal protein RPL27 RNA transcript as
internal standard, amplified with the following
primers: sense 5¢-ATCGCCAAGAGATCAAAGA
TAA-3¢; antisense 5¢- TCTGAAGACATCCTTAT
TGACG-3¢. For the CFTR gene, a PCR-amplified
fragment of 415 nucleotides (nt) in length, over-
lapping exons 3 and 5 of the CFTR gene, was
obtained with the following primers41: sense 5¢-
AGAATGGGATAGAGAGCTGGCTTC-3¢ (exon 3);
antisense 5¢-TTCATCAAATTTGTTCAGGTTGT
TG 3¢ (exon 5). In the case of theGFP-CFTR fusion,
a fragment of 196nt in length, overlapping the
GFP and CFTR junction sequence,28,29 was ob-
tained using a forward primer designed from the 3¢
end of the GFP gene (nucleotide position 621; 5¢-
AACGAGAAGCGCGATCACATG), and an anti-
sense primer designed from the 5¢ end of the CFTR
gene (nucleotide position 78 in the CFTR gene; 5¢-
GCGCTGTCTGTATCCTTTCCTCAA). For theGFP
gene, a fragment of 99nt within the GFP gene was
obtained using the following primers: sense 5¢-
ATGGTGAGCAAGGGCGAGGA-3¢; antisense 5¢-
CTCGCCGGACACGCTGAACT-3¢. For theHAdV5
hexon gene, a fragment of 465nt was obtained us-
ing the following primers: forward 5¢- GCTGTATT
TGCCCGAC-3¢; reverse 5¢-CATGGCCTCAAGCG
TG-3¢, corresponding to the genome nt 20,276–
20,291 and 20,726–20,741, respectively.
Iodide efflux assay
The iodide efflux assay, which reflected the ac-
tivity of the CFTR channel, wasmeasured using an
iodide-selective microelectrode.42 The experimen-
tal setup included the MicroIodide Ion Electrode
(LIS-146ICM; Lazar Research Laboratories), con-
nected to an ORP-meter (ORP Model 62; Jenco
Instruments Inc.), and the protocol described by
Aleksandrov et al.43 Replicates of cell monolayers
were loaded with sodium iodide by incubation for
30min at 37"C in prewarmed iodide-loading buffer
(ILB:136mM NaI, 3mM KNO3, 2mM Ca[NO3]2,
11mM glucose, 20mM HEPES, pH 7.4 with
NaOH). Cells were then washed 10 times with ef-
flux buffer (EB; 136mMNaNO, 3mMKNO3, 2mM
Ca[NO3]2, 11mM glucose, 20mM HEPES, pH 7.4
with NaOH) to completely remove extracellular
iodide. The CFTR stimulation mixture (10 lM
forskolin, 100lM dibutyryl-cAMP, 1mM 3-isobutyl-
1-methylxanthine [IBMX] as enhancer of intracel-
lular cAMP) was added at time 0, to activate efflux
through CFTR channels. The values of the voltage
generated by iodide in solution were extrapolated
from the standard curve generated by measuring
the voltages of standard NaI solutions. Iodide efflux
values, expressed in nmol/min, represented the
mean–SEM of the amount of iodide released from
the cells during each 1min interval (n=3). At the
end of each assay, efflux buffer containing 0.1%
NP-40 was added to release the whole bulk of in-
tracellular iodide.
Flow cytometry
Cells were seeded in completemedia in 24- or 48-
well plates to obtain a confluency of 70–80% the
following day. The cells were then incubated with
MVs or EXos at 37"C and further incubated for
different lengths of time. At the end of the incu-
bation periods, the cells were rinsed with PBS, and
detached with PBS containing 0.05% trypsin and
1mM Na2EDTA. After centrifugation, the cells
were fixed in PBS containing 1% paraformalde-
hyde, and analyzed in an LSRII flow cytometer
(Becton Dickinson Biosciences).
Cell imaging
Fluorescence microscopy. Cell monolayers were
fixed with 1% paraformaldehyde in PBS, and per-
meabilized with 0.1% (v/v) Triton X-100 in PBS.
Cells were then blocked in 1% BSA in PBS for 1hr
at room temperature and incubated with primary
monoclonal antibodies against Rab5 (clone C8B1;
Cell Signalling), Rab4a (D-20; Santa CruzBiotech),
Rab11 (cloneH-87; SantaCruzBiotech), andLamp1
(or CD107a; BD Biosciences), following dilutions
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recommended by the manufacturer. Samples were
then rinsed in PBS and incubated with Alexa Fluor
568-conjugated goat antimouse IgG antibody, di-
luted 1:1000 (Molecular Probes, Invitrogen) for
1 hr at room temperature, rinsed, and treated with
DAPI before being mounted on slides. Observa-
tions were performed using an Axioimager Z1 epi-
fluorescence microscope (Carl Zeiss France) and a
confocal microscope (LSM710; Carl Zeiss). Images
were analyzed using the Zen software (Carl Zeiss).
Electron microscopy. For negative staining of
MVs and EXos, samples were adsorbed on gold
grids, and negatively stained with 2% uranyl ace-
tate before EM observation.44 For ultrathin sec-
tions, cell samples incubated with MVs or EXos
were fixed with 2% glutaraldehyde in 0.1M sodium
cacodylate buffer pH 7.4, pelleted, and postfixed
with osmium tetroxide (1% in 0.1 M cacodylate
buffer, pH 7.4). The specimens were dehydrated
and embedded in Epon resin, sectioned, and pro-
cessed as previously described.27,38 Ultrathin
sections were examined under a JEM-1400 Jeol
electron microscope equipped with an Orius-Gatan
digital camera (Gatan France, 78113 Grandchamp).
Statistics
Results were expressed as mean–SEM of n ob-
servations. Comparison between two samples was
performed using the Student’s t test (Excel); mul-
tiple samples were compared using the one-way
ANOVA test. Differences were considered statisti-
cally significant when p< 0.05.
RESULTS
Isolation, characterization, and nomenclature
of EVs recovered from human cells
Human epithelial cell lines Calu-3 (human bron-
chial submucosal glandular cells) and A549 (human
adenocarcinoma alveolar basal epithelial cells)
were tested as EV-producing cells. Calu-3 cells are
considered as a pertinent in vitro model of respi-
ratory functions and chloride channel activity.45
On the other hand, A549 cells are permissive to
human adenovirus serotype 5 (HAdV5), and to the
adenoviral vectors HAdV5-GFP or HAdV5-GFP-
CFTR, which express the green fluorescent protein
(GFP) or GFP-CFTR, a GFP-fused version of the
human CFTR glycoprotein.28,29 EVs that are nat-
urally released in the culture supernatant of A549
and Calu-3 cells were separated into two popula-
tions, using a two-step ultracentrifugation proce-
dure. The first fraction, MP30, was recovered in the
pellet after centrifugation at 30,000· g, and the
second fraction, MP100, was pelleted after a second
round of centrifugation at 100,000· g. The two EV
populations could be distinguished by their mor-
phology under the EM, their size, and protein
surface markers.
As exemplified by EV samples from A549 cells,
MP30 consisted of large particles characterized
by their size heterogeneity, ranging from 200 to
1200nm in diameter (Fig. 1a, left panel). The
MP100 population, however, showed more homog-
enous regular particles, rather spherical and rel-
atively small in size, ranging from 15 to 60 nm
(Fig. 1a, right panel). Size measurements were
performed using dynamic light scattering (DLS),
and representative DLS patterns obtained with
EVs from Calu-3 cells are shown in Fig. 1b. A
similar range of values as those estimated by EM
was found for both types of EVs: 100–1000nm for
the diameter of MP30 (320– 280nm; mean –SEM;
n = 2,272 k counts/s), and 20–200nm (65– 24nm;
n = 1,770 k counts/s) for MP100 (Fig. 1b, compare
the left and right panels).
MP30 and MP100 issued from Calu-3 cells were
also analyzed with respect to their CD63 content, a
specific marker of the exosomal compartment.46
Only the MP100 fraction, and not MP30, was found
to contain CD63 (Fig. 1c, left panel), indicating that
MP100 fraction was essentially composed of exo-
somes, whereas the MP30 fraction contained a
majority ofMVs. Thus, for the rest of this study, the
terminology of microvesicles (abbreviated MVs)
and exosomes (abbreviated EXos) was used instead
of MP30 and MP100, respectively. The term ‘‘extra-
cellular vesicles’’ (EVs) included bothMVs and EXo
populations.
Production and recovery of extracellular EVs
Culture supernatants of Calu-3 or A549 cells
were collected three times over a period of 72hr,
successively at 24, 48, and 72hr. After pooling the
three samples, the recovery of MVs and EXos was
assayed by nanoparticle tracking analysis (NTA).
From 2.5·108 EV-producing cells, we obtained
4.92 –0.96 · 1010 MVs and 10.8 –2.1· 1010 EXos
with A549, and 4.46 – 0.59· 1010 MVs (mean –
SEM; n = 6) and 8.20 –1.35 · 1010 EXos with Calu-3
cells. The yields did not significantly differ for the
two types of EV-donor cells, which corresponded to
about 200 MVs per cell and 300–400 EXos per cell,
over a 72hr period culture. After resuspension in
200ll PBS, the EV titer was*2.5·108/ll for MVs,
and 5 ·108/ll for EXos. The protein concentrations
ranged between 0.25 and 0.5lg/ll, that is, a ratio of
2 ·108 MVs or EXos per lg protein. This ratio was
consistent with the values reported in the litera-
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ture for exosomes preparations obtained by ultra-
centrifugation and titrated by NTA (6 ·108 EXos/
lg; see ref.47).
EV-mediated delivery of chloride
channel activity to human CF cells
In an earlier study, we generated a CHO cell line
that stably expressed the GFP-CFTR protein and
released MVs and EXos containing the GFP-CFTR
glycoprotein and GFP-CFTR-encoding mRNA
(mRNAGFP-CFTR). We showed that both types of
molecules were transferable to target CHO cells.27
Because Calu-3 cells are known to naturally ex-
press CFTR at relatively high levels,45we assumed
that MVs and EXos isolated from Calu-3 would
contain high amounts of CFTR and mRNACFTR.
Figure 1. Morphological, biophysical, and biochemical characterization of extracellular vesicles (EVs) isolated from human cells. (a) Electron microscopy (EM).
MP30 pellet (microvesicles [MVs], left panel ) and MP100 pellet (exosomes [EXos], right panel) were isolated from A549 cell culture medium by differential
ultracentrifugation at 30,000 · g and 100,000 · g, respectively, and negatively stained for observation under the EM. (b)Diffusion light scattering (DLS). Populations
ofMP30 (MVs, left panel ) andMP100 (EXos, right panel) isolated from Calu-3 cell culture mediumwere analyzed by DLS. (c) Protein content. MP30 andMP100 pellets
isolated from Calu-3 cells were analyzed by SDS-PAGE and Western blotting, using anti-CD63 antibody (left panel), or anti-CFTR antibody (right panel); b-actin
(42 kDa) was used as internal control of protein loads. Lane mm, protein markers, with their molecular masses indicated in kDa. CFTR, CF transmembrane
conductance regulator. Color images available online at www.liebertpub.com/hum
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This was confirmed by SDS-PAGE and Western
blot analysis, which showed that CFTR glycopro-
tein was detectable in both MVs and EXos, but
in higher amounts in MVs compared with EXos
(Fig. 1c, right panel). RT-PCR performed on MV
and EXo samples normalized to the same EV titer
showed that both types ofEVs containedmRNACFTR,
but MVs had an apparent higher mRNACFTR con-
tent, compared with EXos (Fig. 2a).
We next determined whether MVs and/or EXos
isolated from the Calu-3 cell culture medium (re-
ferred to as [Calu-3]MVs and [Calu-3]EXos) were
capable of conferring the CFTR-associated chloride
channel function to CF15 cells, a human nasal ep-
ithelial cells homozygous for the DF508 CF muta-
tion.30,32,33 CF15 cells were incubated for 6hr at
37"C with [Calu-3]MVs or [Calu-3]EXos at the
transducing dose of 200 EVs/cell. Fresh culture
medium was then added, and cells were further
incubated for 72hr at 37"C. At the end of this pe-
riod, the medium was removed, and the cells were
tested for the cAMP-dependent CFTR chloride
channel activity, measured by the iodide efflux
assay using an iodide-selective microelectrode.42,43
Curves representative of the cyclic cAMP-stimulated
iodide efflux response in EV-transduced CF15 cells
were compared with the curves of untreated CF15
cells (negative control), and of Calu-3 cells (positive
control). A peak of CFTR channel activity was de-
tected in EV-treated CF15 cells, suggesting the
restoration of the CFTR function in these target
cells (Fig. 2b). The CFTR chloride channel activity
measured in EXo-treated CF15 cells was slightly
lower, compared with that of MV-treated CF15
cells (Fig. 2b, c). Interestingly, the peak of channel
activity was obtained at 4min in EV-treated CF15
cells, a slight delay compared with the peak of
Calu-3 that occurred at 2–3min (Fig. 2b, c). Even
though the levels of CFTR channel activity ob-
served in EV-treated CF15 cells were 10- to 20-fold
lower than that of the Calu-3 cells, this positive
result incited us to pursue our studies, in an at-
tempt to improve the efficiency of the CFTR
transfer in human cells. The factors that could in-
fluence the transfer of the CFTR function included
the nature of the EV-donor and EV-recipient cells,
the EV cargo and the EV doses, and the experi-
mental conditions of EV-cell interaction. These
different parameters were investigated in the fol-
lowing experiments.
Characterization of EV-donor cells
Fluorescent EVs loaded with GFP or GFP-
tagged CFTR were used to help us track and
quantitate the uptake of EVs by target cells.27 We
Figure 2. CharacterizationofCalu-3asEV-donorcells. (a)RNAcftrcontent of EVs.
MP30 (MVs) and MP100 (EXos) isolated from Calu-3 cell culture medium were
analyzed by RT-PCR, using CFTR-specific primers. Control MP100 and control MP30
corresponded to the fractions recovered by ultracentrifugation at 100,000·g and
30,000·g, respectively, from medium that had not been in contact with any cells.
Control MP100 and MP30 were subjected to the same RT-PCR as MP100 and MP30
isolated from Calu-3 cell culture media. The 415-nucleotide (nt) fragment amplified
from the CFTR mRNA is indicated by arrows. (b) CFTR chloride channel activity in
Calu-3 (EV-donor cells) and CF15 cells (EV-recipient cells). Aliquots of CF15 cells
(1.5·106) were incubatedwithMVs or EXos isolated from the 72hr culturemedium
ofCalu-3 (1.5·107cells), at 200EVspercell, for6hrat 37"C.ControlCalu-3 (EV-donor
cells), untreated CF15, and MV- or EXo-treated CF15 cells were first loaded with
iodide, and cAMP-containing stimulation cocktail was then added at time 0 (arrow)
to activate the anion efflux through CFTR channels. The amount of iodide released
from the cells wasmeasured at 1min intervals, using an iodide-selective electrode
(mean–SEM; n=3). Shownare representative curves of the iodide efflux. (c)CFTR
activity ratios. The CFTR Cl- channel activity in Calu-3 and CF15 cells was deduced
from experimental curves, as exemplified in (b). The values of CFTR Cl- channel
activity determined in untreated CF15, and in MV- or EXo-transduced CF15 cells
were expressed as the percentage of the mean value obtained with Calu-3 cells,
attributed the 100% value. *p£0.05; **p£0.005. Note the log scale of the y axis.
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assumed that EVs isolated from A549 cells trans-
duced by HAdV5 vectors overexpressing either
the GFP or GFP-CFTR protein would incorporate
relatively higher amounts of GFP or GFP-CFTR
glycoproteins and their corresponding mRNAs,
compared with EVs from Calu-3 cells. SDS-PAGE
and Western blot analysis, using anti-CFTR and
anti-GFP antibodies, were performed on A549 cell
lysates and compared with Calu-3 cell lysates.
As expected, the CFTR glycoprotein content of
HAdV5-GFP-CFTR-transduced A549 cells could be
estimated to be 10–30 times higher than the en-
dogenous CFTR content of Calu-3 cells, after nor-
malization to equivalent protein loads (Fig. 3a).
RT-PCR amplified a 415nt fragment from the
endogenous mRNACFTR present in Calu-3 cells,
and the same fragment was amplified from the
mRNAGFP-CFTR transcript coding for the GFP-
CFTR fusion protein in HAdV5-GFP-CFTR-
transduced A549 cells. No endogenous mRNACFTR
was detectable in control, nontransduced A549
cells, or in CF15 cells (Fig. 3b, left panel). A 99nt
fragment, amplified from the GFP gene, and a
196nt fragment, specific of the GFP-CFTR junc-
tion, were found only in the RT-PCR samples of
HAdV5-GFP-CFTR-transduced A549 cells, and not
in the other samples (Fig. 3b, right panel). We
therefore used HAdV5-GFP-CFTR-transduced
A549 cells as EV-donor cells, and both A549 and
CF15 as target cells for homologous and heter-
ologous EV cell transfer, respectively.
Characterization of EVsGFP and EVsGFP-CFTR
from A549 cells
MVs and EXos prepared from control, non-
transduced A549 cells and from HAdV5-GFP- or
HAdV5-GFP-CFTR-transduced A549 cells were
analyzed for their GFP fluorescent signal by flow
cytometry (Fig. 4a). Over 80% MVs and EXos from
HAdV5-GFP-transduced A549 cells carried the
GFP fluorescent signal (Fig. 4a). In contrast, the
populations of EVs recovered from HAdV5-GFP-
CFTR-transduced A549 cells contained only 10–
12% fluorescent MVs, and 2–3% fluorescent EXos,
namely, 4–5-fold less for the latter (Fig. 4a). These
results were consistent with the fact that GFP is
an abundant cytoplasmic and nuclear protein,
whereas GFP-CFTR is a tightly regulated channel
protein, localized in specialized microdomains of
the cell plasma membrane.24–26
Figure 3. Characterization of EV-donor cells. Calu-3 and A549 cells, as indicated at the top of the panels, were probed for their CFTR or GFP-CFTR
glycoprotein contents (a), and corresponding mRNAs (b). (a) SDS-PAGE and Western blot analysis. Whole cell lysates were analyzed using anti-CFTR
(left panel), or anti-GFP antibodies (right panel). The CFTR band is indicated by a dot, and free GFP by an arrowhead. (b) RT-PCR analysis. RT-PCR was
performed using different pairs of primers, specific to the CFTR gene (left panel), or specific to the GFP gene and GFP-CFTR junction (right panel ). The
amplified fragments were 415 nt in length for CFTR, 99 nt for GFP, and 196 nt for the GFP-CFTR junction, respectively.
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Samples ofMVsGFP-CFTR andEXosGFP-CFTRwere
then analyzed by SDS-PAGEandWestern blotting,
using anti-GFP or anti-CFTR antibodies to detect
the GFP-CFTR fusion protein (Fig. 4b). The GFP-
CFTRprotein signal inMVsGFP-CFTRwasestimated
to be 10–20-fold higher, on a per-EV basis, com-
paredwith that of EXosGFP-CFTR (Fig. 4b). Of note, a
single band of the CFTR protein migrating with an
apparent molecular mass of 210–220kDa was vis-
ible in the EXosGFP-CFTR fraction, which was com-
patible with that of the GFP-fused mature CFTR
glycoprotein (25 +190kDa). In the MVsGFP-CFTR
samples, however, several bands were detected,
including a major doublet band at 200–220kDa,
and extra bands of immatureCFTRand/or cleavage
products (Fig. 4b).
MVsGFP-CFTR and EXosGFP-CFTR isolated from
the A549 cell culture medium at different times
after transduction with HAdV5-GFP-CFTR were
then probed for their mRNAGFP-CFTR content. RT-
PCR analysis, performed using primers over-
lapping theGFP-CFTR junction, or primers within
the CFTR gene sequence, suggested that the max-
imum incorporation of mRNAGFP-CFTR into both
MVs and EXos was attained during the first 48hr
after cell transduction with HAdV5-GFP-CFTR
(Fig. 4c). This was confirmed by quantitative RT-
PCR, which also showed that the mRNAGFP-CFTR
content was twofold higher in MVsGFP-CFTR, com-
pared with EXosGFP-CFTR (Fig. 4d).
Because MVsGFP-CFTR and EXosGFP-CFTR were
isolated from A549 cells transduced by the HAdV5-
GFP-CFTR vector, we determined whether these
EVs could also contain adenoviral vector DNA or
fragments thereof. Quantitative PCR using prim-
ers specific of the GFP-CFTR gene junction was
performed on MVsGFP-CFTR and EXosGFP-CFTR sam-
ples harvested at 24 and 48hr after HAdV5-GFP-
CFTR transduction. Vector DNAwas found in both
types of EVs, and their DNA content increased
with time posttransduction. There was no signifi-
cant difference in vector DNA content between
MVs
GFP-CFTR
and EXosGFP-CFTR (Supplementary
Fig. S1a; Supplementary Data are available online
Figure 4. Characterization of EVs isolated from A549 cells. (a) Flow cytometry. MVs and EXos were isolated from the culture medium of untreated A549 cells
used as negative controls, A549 cells transduced with HAdV5-GFP, and A549 cells transduced with HAdV5-GFP-CFTR at 72 hr posttransduction (pt). The isolated
MVs and EXos were analyzed for the intensity of the GFP signal by flow cytometry. (b) GFP-CFTR glycoprotein content. MVs and EXos isolated from HAdV5-
GFP-CFTR-transduced A549 cells at 72 hr pt were probed for GFP-CFTR, using SDS-PAGE and Western blot analysis with antibodies (Ab) against CFTR (left
panel ), or GFP (right panel ). Lane WCL, whole cell lysates were used as positive controls. Lane mm, molecular markers. (c) RNAGFP-CFTR content (RT-PCR). MVs
and EXos from untreated A549 or HAdV5-GFP-CFTR-transduced A549 cells were collected at different times pt, and subjected to RT-PCR analysis, using
CFTR-specific primers. (d) Quantitative RT-PCR of RNAGFP-CFTR. The qRT-PCR analysis of MVs and EXos was performed using the pair of primers amplifying the
GFP-CFTR junction (196 nt fragment), with RPL27 RNA as the internal standard.
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at www.liebertpub.com/hum). To further character-
ize thevectorDNAincorporated inEVs,MVsGFP-CFTR
and EXosGFP-CFTR were tested by plaque assays on
HEK-293 cells, a trans-complementing cell line for
rescuing E1A+E1B-deleted HAdV5 vectors such as
HAdV5-GFP-CFTR. No viral plaques were obtained
at any of the EV doses tested, implying that no viable
adenoviral vector could be rescued from the EVs (not
shown).
Cellular uptake of MVsGFP-CFTR
and EXosGFP-CFTR by target cells
EV dose dependence of the GFP-CFTR transfer.
MVsGFP-CFTR andEXosGFP-CFTR fromHAdV5-GFP-
CFTR-transducedA549 cells were added to A549 or
CF15 cell monolayers (5 · 105 cells per well) at
different transducing doses, ranging from 5 ·103 to
4 ·104EVs/cell, and incubated for 6hr at 37"C. The
cells were then harvested, and cell-associated
fluorescent signal was analyzed by flow cytometry.
There was a progressive increase in GFP-positive
cells from 5% to 40% with increasing doses of
MVsGFP-CFTR. A dose-dependent progressive aug-
mentation of GFP-positive cells was also observed
with EXosGFP-CFTR, reaching a maximum of 10%
GFP-positive cells at thehighest dose tested (Fig. 5a).
Cytotoxicity of MVsGFP-CFTR and EXosGFP-CFTR.
The potential cytotoxicity of MVsGFP-CFTR and
EXosGFP-CFTRwas tested at different doses on A549
and CF15 cells, using MTT assays. The viability
of EXosGFP-CFTR-transduced A549 cells decreased
to 60% at the highest dose of 4 ·104 EVs/cell, but
the other cell samples showed more that 80% via-
ble cells within the range of 2· 104 to 4 ·104 EVs/
cell. Interestingly, the CF15 cells showed the
highest degree of tolerance to both MVsGFP-CFTR
and EXosGFP-CFTR, with no significant cytotoxity
detected at the highest dose of 4 ·104 EVs/cell
(Fig. 5b).
Temperature dependence. We next explored
the effect of the incubation temperature on the
cellular attachment and uptake of EVs in both
homologous and heterologous systems. Aliquots of
MVsGFP and EXosGFP fromHAdV5-GFP-transduced
A549 cells were added to A549 or CF15 cell mono-
layers (2 ·104 EVs per cell), and cells were incu-
bated for 2 hr at 37"C, 22"C, and 4"C, respectively.
At the end of this period, cells were collected, fixed,
and analyzed by flow cytometry. The uptake of
MVsGFP and EXosGFP was temperature dependent
for both types of cell targets, with a progressive
decrease of the EV-mediated transduction with the
lowering of the incubation temperature (Fig. 5c). In
comparison to MVsGFP-transduced A549 cells at
37"C, a reduction of about 25% was observed at
22"C, and 50% at 4"C. InMVsGFP-transduced CF15
cells, the reductions were 50% and 90% at 22"C and
4"C, respectively. Because of the relatively low
values at 37"C, the variations with the tempera-
ture lowering were less pronounced for the cellular
uptake of EXosGFP by both targets (Fig. 5c). In
addition, the proportion of transduced cells and the
transduction efficiency were significantly higher
in the homologous cellular uptake compared with
the heterologous uptake at all temperatures tested
(Fig. 5c; compare upper and lower pairs of panels).
These results suggested that the cellular uptake
of A549-issued MVsGFP and EXosGFP by A549
and CF15 cells was a temperature-dependent, dy-
namic process, which required an optimal fluidity
of the membrane lipid bilayers. However, the ab-
sence of total inhibition of cellular uptake of EVs at
4"C suggested that a temperature-independent
mechanism might also be involved, such as the
recognition between receptor and/or adaptor mol-
ecule(s) between the EVmembrane and cell plasma
membrane.
Homologous versus heterologous
cellular uptake
To evaluate the efficiency of homologous and
heterologous EV-to-cell transfer, GFP-tagged EVs
(MVsGFP andEXosGFP) were prepared fromHAdV5-
GFP-transduced A549 cells. The advantage of us-
ing GFP-loaded EVs was the high proportion of
fluorescent EVs for GFP (over 80%), comparedwith
GFP-CFTR (around 10%; refer to Fig. 4a). For ho-
mologous cellular uptake of EVs, EVs isolated from
A549 cells were incubatedwith A549 cells, whereas
for heterologous cellular uptake, EVs isolated from
A549 cells were incubated with CF15 cells. In-
cubation was carried out at 37"C for 1, 2, 3, 4, 6, 12,
and 24hr, at an input of 2 ·104 EVs/cell. At each
time point, the target cells were fixed for fluores-
cencemicroscopy and assayed by flow cytometry for
the proportion of GFP-positive cells and the index
of transduction efficiency (TE). The TE, expressed
in arbitrary units (AU), was calculated using the
following formula:TE=GFP-positive cells (%)·MFI.34
Homologous cellular uptake (Fig. 6a). About
60% of A549 cells were GFP-positive after 3hr in-
cubation with MVsGFP, and 75% after 6 hr. The
proportion of GFP-positive cells reached a plateau
of 80% after 12hr. The values obtained for
EXosGFP-transduced cells were lower, with 5% and
10% at 3 and 6hr, respectively, and a plateau at
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25% after 12hr. The transduction efficiency was
significantly higher with MVsGFP, compared with
EXosGFP, with values ranging from 4- to 8-fold
higher at all time points (Fig. 6a, upper and lower
leftmost panels). Fluorescence microscopy obser-
vation showed that GFP dots were more abundant
in MVsGFP-transduced cells than in EXosGFP-
transduced cells at all time points tested (Fig. 6a,
upper and lower rightmost panels).
Heterologous cellular uptake (Fig. 6b). The up-
take of heterologous EVs was slower, and its effi-
ciencywas significantly lower (about 2-fold), compared
with homologous EV uptake: only 40% MVsGFP-
Figure 5. Dose dependence, cytotoxicity, and temperature dependence of EV-mediated transduction of target cells. (a) EV dose dependence. A549 cells were
incubated with increasing doses of MVsGFP-CFTR or EXosGFP-CFTR, and the cellular GFP signal was analyzed by flow cytometry (mean – SEM; n = 4). (b)
Cytotoxicity. A549 or CF15 cells incubated with MVsGFP-CFTR or EXosGFP-CFTR at different doses were analyzed for cell survival using the MTT assay. Data shown
are the percentages of viable cells compared with untreated samples. (c) Temperature dependence. Target cells, A549 (homologous EV-to-cell transfer; top
panels) or CF15 (heterologous EV-to-cell transfer; bottom panels), were incubated with samples of MVsGFP-CFTR or EXosGFP-CFTR (as indicated under the x axis) at
the indicated temperatures. Cells were collected after 6 hr incubation, and analyzed by flow cytometry to quantitate the percentage of GFP-positive cells (left
panels), and the transduction efficiency (right panels). The transduction efficiency (TE) was expressed as arbitrary units (AU), using the following formula:
TE =MFI · % GPF-positive cells. MFI, mean fluorescence intensity.
176 VITURET ET AL.
transduced CF15 cells were found to be GFP-
positive at 12hr, and a maximum of 50% at 24hr.
This difference was also observed with EXosGFP-
transduced CF15 cells, which showed no fluores-
cent signal over the background before the 4hr
time point, and a maximum value at 5% GFP-
positive cells at 12 and 24hr. As observed with
A549 cells, the difference in transduction efficiency
between MVsGFP and EXosGFP ranged between
6- and 8-fold within the late time period (Fig. 6b,
Figure 6. Homologous versus heterologous EV-mediated cell transduction. (a) Homologous EV-to-cell transfer. A549 cells were incubated with MVsGFP or
EXosGFP isolated from HAdV5-GFP-transduced A549 cells, collected at different times, and analyzed by flow cytometry (left panels), and epifluorescence
microscopy (right panels). (b) Heterologous EV-to-cell transfer. CF15 cells were incubated with MVsGFP or EXosGFP isolated from HAdV5-transduced A549 cells,
collected at different times as in (a) and analyzed by flow cytometry (left panels), and epifluorescence microscopy (right panels). Data presented in the left
panels are mean– SEM (n = 3). The images of epifluorescence microscopy shown in the right panels were taken after 24 hr incubation.
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upper and lower leftmost panels), which was con-
firmed by fluorescence microscopy (Fig. 6b, upper
and lower rightmost panels). These results sug-
gested that the cellular uptake of EVs was more
efficient in homologous EV-to-cell transfer system,
compared with the heterologous type, with MVs
being more efficient than EXos in both cases.
Mechanisms of cellular uptake of EVs
Cell entry inhibitors. Metabolic inhibitors48,49
were used to further explore the cell entry pathway
of MVsGFP and EXosGFP in homologous and heter-
ologous transfer systems. Only cytochalasin B,
a cytoskeletal drug that acts as an endocytosis
blocker,48,49 and the macropinocytosis inhibitor
amiloride50 provoked a significant diminution
(about twofold) of the GFP signal in EV-treated
cells. This suggested that clathrin-dependent en-
docytosis and macropinocytosis were involved to
some extent in the cellular uptake of EVs. The ef-
fects observed with the other drugs weremoderate,
and varied with the cell types and the nature of the
EVs, in the negative or positive sense (data not
shown). This implied that MVs and EXos used
different mechanisms and/or alternative internal-
ization pathways, of which the relative importance
would depend on the nature of EVs and the type of
target cells. In the presence of a given metabolic
inhibitor responsible for the blockade of one path-
way, the EVs might be redirected to alternative
routes for cell entry, which, paradoxically, would
result in an apparent higher transduction effi-
ciency. This confirmed the diversity of mechanisms
of cellular attachment and uptake of EVs previ-
ously observed.21,51
Imaging of EV–cell interaction by electron mi-
croscopy. Monolayers of A549 cells were incu-
bated with A549-issued MVsGFP or EXosGFP (2·104
EVs/cell) at 37"C for 2hr, and the cells were fixed
and processed for EM. For both MVs and EXos,
EM observation showed close contacts between EVs
and the cell plasma membrane (Supplementary
Fig. S2a, b), and between intravesicular EVs and the
vesicular membrane (Supplementary Fig. S2d, f).
Electron-dense material connecting MVs and EXos
with plasma and vesicular membranes was also
visible. These imageswere reminiscent of a receptor–
ligand recognition, usually followed by cell inter-
nalization via membrane fusion, or alternatively
via endocytosis (Supplementary Fig. S2d, f).
Images evoking macropinocytosis were also ob-
served with both MVs and EXos (Supplementary
Fig. S2c, e).
Confocal fluorescence microscopy of EV–cell in-
teraction. The intracellular trafficking of EVs af-
ter their cellular uptake was investigated using
GFP-loaded EVs, and antibodies against markers
of the early, intermediate, and late vesicular com-
partments of the endocytic pathway. These in-
cluded antibodies against Rab5, Rab4a, Rab11, and
Lamp1. A549 cells were incubated with MVsGFP
and EXosGFP at an input of 2 ·104 EVs/cell, har-
vested at 2, 6, and 24hr posttransduction, per-
meabilized, and reacted with primary antibodies
followed by secondary, red-fluorescent antibodies.
The cell samples were then processed for con-
focal fluorescence microscopy. No colocalization
with Rab5, Rab4a, or Rab11 was detectable
with MVsGFP or EXosGFP at any of the time points
considered (not shown). At 24hr posttransduc-
tion, however, some degree of colocalization of
EXosGFP andLamp1was observed (Supplementary
Fig. S3a). Colocalization with Lamp1 was not ob-
served with MVsGFP, even at late times post-
transduction (Supplementary Fig. S3b). These
observations indicated that the MVs and EXos did
not accumulate in the same vesicular compart-
ments at late times after cell entry, and suggested
that MVs and EXos differed in their intracellular
trafficking.
Kinetics of EV-mediated delivery
of GFP-CFTR to CF target cells
MVsGFP-CFTR and EXosGFP-CFTR isolated from
HAdV5-GFP-CFTR-transduced A549 cells were
incubated with CF15 target cells at 2· 104 EVs/cell
for 6hr at 37"C, and cells collected at time points
6, 12, 24, and 48hr after transduction. At 6hr
posttransduction, the percentage of GFP-CFTR-
positive cellswas10–15%forMVsGFP-CFTR-transduced
cells and 5–6% for EXosGFP-CFTR-transduced cells.
At 12hr, the percentage of GFP-CFTR-positive
cells decreased for both types of EVs, with only 3%
fluorescent cells with MVsGFP-CFTR, and less than
2% for EXosGFP-CFTR (Fig. 7a, left panel). Inter-
estingly, the proportion of GFP-CFTR-positive
cells progressively increased at later times post-
transduction with both types of EVs, with 8–9%
GFP-CFTR-positive cells at 48hr for MVsGFP-CFTR-
transduced cells, and 5–6% for EXosGFP-CFTR-
transduced cells (Fig. 7a, left panel). The TE values
followed a similar U-shaped pattern (Fig. 7a, right
panel), and the transduction efficiency was con-
sistently 5–10-fold higher with MVsGFP-CFTR than
with EXosGFP-CFTR.
The transfer of mRNAGFP-CFTR molecules to
target cells was evaluated by RT-PCR and qRT-
PCR analyses, using primers overlapping the GFP
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and CFTR sequences, and RPL27 RNA as the in-
ternal control. Reaction was performed on samples
of MVsGFP-CFTR- and EXosGFP-CFTR-transduced
CF15 cells, harvested at different time points after
EV-transduction. Both types of samples contained
mRNAGFP-CFTR as early as 6hr posttransduction
(Fig. 7b, left panel). Interestingly, in MVsGFP-CFTR-
transduced cells, the number of mRNAGFP-CFTR
copies increased between 6 and 24 hr post-
transduction and remained stable until 48 hr,
before decreasing progressively. In EXosGFP-CFTR-
transduced cells, however, no plateau was ob-
served between 24 and 48hr, and the mRNAGFP-
CFTR content rapidly decreased after 24hr, to al-
most undetectable levels at 72hr. The difference in
mRNAGFP-CFTR levels between MVsGFP-CFTR- and
EXosGFP-CFTR-transduced CF15 cells was esti-
mated to be 5–7-fold between 6 and 24hr, and 25–
30-fold between 48 and 72hr (Fig. 7b, left panel).
The half-life of intracellular mRNAGFP-CFTR
transferred, deduced from the kinetic curves, was
t½ = 48 hr for MVs
GFP-CFTR, and t½ = 16 hr for
EXosGFP-CFTR (Fig. 7b, right panel), that is, three
times shorter in EXosGFP-CFTR-transduced cells
compared with MVsGFP-CFTR-transduced cells.
These results suggested that the cellular uptake of
heterologous EVs by the target cells CF15 was a
progressive process that prolonged until 24hr after
the initial EV-cell contact. These results also sug-
gested that themRNAGFP-CFTRmolecules conveyed
by MVsGFP-CFTR into CF15 cells did not follow the
same metabolic pathway as those conveyed by
EXosGFP-CFTR, and/or did not accumulate in the
same cellular compartments at late times after
Figure 7. Kinetics and efficiency of EV-mediated transfer of GFP-CFTR into target cells. (a) Flow cytometry. CF15 cells were incubated with MVsGFP-CFTR or
EXosGFP-CFTR isolated from HAdV5-GFP-CFTR-transduced A549 cells for different time periods at 37"C. Cell samples were collected at times indicated in the
x axis, and analyzed for the percentage of GFP-CFTR-positive cells (left panel), and transduction efficiency (right panel). (b) Quantitative RT-PCR analysis. The
RNAGFP-CFTR content was determined by qRT-PCR, using a pair of primers overlapping the GFP-CFTR junction (amplified fragment: 196 nt). The RPL27 RNA was
used as the internal standard. Data shown are GFP-CFTR to RPL27 RNA ratios (left panel). Normalized values of GFP-CFTR/RPL27 RNA ratios, with the 100%
value attributed to the maximal ratio obtained (right panel). The double-head arrow represents the estimated half-life of RNAGFP-CFTR molecules in MV- and EXo-
transduced cells, respectively (mean – SEM; n= 3).
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transfer. These two possibilities, which are not
mutually exclusive, were consistent with the ob-
servation by confocal fluorescence microscopy,
suggesting different cell trafficking pathway for
MVs and EXos (refer to Supplementary Fig. S3).
Vector DNA, carried over by EVs, was also de-
tected in EV-transduced CF15 cells. Quantitative
PCR analysis using primers specific of the GFP-
CFTR junction showed that there was 50–80-fold
less vector DNA in EXosGFP-CFTR-transduced
cells compared with MVsGFP-CFTR-transduced cells
(Supplementary Fig. S1b). There was no increase
in the vector DNA content between 24 and 48hr
posttransduction. There was no detectable adeno-
virus hexon gene transcript in MVsGFP-CFTR- or
EXosGFP-CFTR-transduced cells (not shown). These
results suggested that the template of the amplified
DNA fragments in both EVs and EV-transduced
cells consisted of incomplete or fragmented vector
DNA, naked or partially uncoated.
Restoration of chloride (Cl-) channel function
in CF cells transduced by CFTR-loaded EVs
The CF15 cells, which carry the deltaF508 mu-
tation in theCFTR gene, are defective in the CFTR
Cl- channel function. The next important issue
to address was whether transduction of CF15 cells
by CFTR-loaded EVs was able to restore or correct
the CFTR Cl- channel function in these cells. We
therefore tested for the gain in Cl- channel function
in CF15 cells incubated with different doses of
MVsGFP-CFTR or EXosGFP-CFTR, by measuring at
24hr postincubation the iodide efflux using an
iodide-selective microelectrode.26,42,43 As positive
controls of vector-transduced CFTR activity,28,29,35
CF15 cells were transduced by HAdV5-GFP-CFTR
at several vector doses. At 50 vector particles (vp)
per cell, a strong and rapid response of iodide efflux
was detectable as early as 1–2min after activation
(Fig. 8a). There was no detectable Cl- channel ac-
tivity at low vector doses (5 and 10 vp/cell), imply-
ing a threshold effect as previously observed in
human airway primary CF cells transduced by the
same HAdV5-GFP-CFTR vector.28,29
A dose–response study was performed with in-
creasing transducing doses of MVsGFP-CFTR or
EXosGFP-CFTR at 1· 104, 2· 104, and 4· 104 EVs/
cell. For both MVsGFP-CFTR or EXosGFP-CFTR, none
or low Cl- channel activity (10–20nmol I-/min) was
detected at the lowest dose of 1 ·104 EVs/cell. A
modest Cl- channel activity was detected with
MVsGFP-CFTR and EXosGFP-CFTR at the transducing
dose of 2·104EVs/cell (10–15nmol I-/min), andmore
importantly, a relatively high CFTR activity (40–
50nmol I-/min) was obtained with MVsGFP-CFTR and
Figure 8. Measurement of the CFTR channel activity in EV-transduced CF
cells. CF15 cells were incubated with MVsGFP-CFTR or EXosGFP-CFTR at in-
creasing transducing doses (1 · 104, 2· 104, or 4 · 104 EVs/cell). As positive
control, CF15 cells were transduced with HAdV5-GFP-CFTR at increasing
vector doses (5, 10, or 50 PFU/cell). At 24 hr posttransduction, cells were
loaded with iodide, and cAMP-containing stimulation cocktail was added at
time 0 (arrow), to activate the anion efflux through CFTR channels. The
amount of iodide released from the cells was measured at 1min intervals,
using an iodide-selective electrode (mean – SEM; n = 3). (a) CF15 cells
transduced with HAdV5-GFP-CFTR; (b) CF15 transduced with MVsGFP-CFTR;
(c) CF15 transduced with EXosGFP-CFTR. Color images available online at
www.liebertpub.com/hum
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EXosGFP-CFTR used at 4· 104 EVs/cell (Fig. 8b, c).
Compared with HAdV5-GFP-CFTR-transduced
cells, the peak of CFTR activity in EV-transduced
cells was about 2- to 3-fold lower (40–50 vs. 160–
200nmol I-/min), and slightly delayed (4min after
activation; Fig. 8b, c). Nevertheless, the Cl- chan-
nel activity in EV-transduced CF15 cells trans-
duced at 2· 104EVs/cell waswithin the same range
of values as those measured in Calu-3 cells, which
naturally express endogenous CFTR (refer to
Fig. 2b,c). These promising results demonstrated
that transduction of CF cells with MVsGFP-CFTR or
EXosGFP-CFTR was able to restore the CFTR Cl-
channel function as early as 24 hr posttrans-
duction. The CFTR Cl- channel activity in these
EV-transduced CF15 cells was found to persist at
detectable levels up to 5 days (not shown).
DISCUSSION
In an earlier study, we demonstrated that EVs
isolated from CHO cells modified to express
transmembrane glycoproteins such as the Cox-
sackie adenovirus receptor (CAR), CD46, and the
more complex dodecaspanin CFTR had the capac-
ity to transfer the CAR-, CD46-, and CFTR-
encodingmRNAmolecules to naive CHO cells. This
EV-to-cell transfer resulted in the gain of specific
functions associatedwithCAR, CD46, andCFTR in
the target CHO cells.27 In the present study, we
investigated the capacity of EVs in mediating the
delivery of CFTR to human CF cells. Preliminary
experiments using EVs fromCalu-3 cells incubated
with CF15 cells, which carry the CFTR DF508
mutation, showed a correction of the CFTR chlo-
ride channel defect in CF15 cells. However, the
level of this newly acquired CFTR activity was 10–
20-fold lower than that of Calu-3 cells. We there-
fore explored different conditions and parameters
to improve the delivery of CFTR to target cells.
Important factors in CFTR delivery included
the CFTR cargo in EVs, the homology between
EV-donor cells and EV-recipient cells, and the EV
transducing doses. To augment the CFTR cargo in
EVs, and to visualize in situ the transfer of the
CFTR glycoprotein, we used EVs isolated from
A549 cells transduced by HAdV5 vectors expres-
sing GFP-tagged CFTR at high levels.28,29 Both
types of EVs, MVs and EXos, were capable of in-
corporating and transferring GFP-CFTR to target
cells in both homologous (EVs from A549 to A549
cells) and heterologous systems (EVs from A549 to
CF15 cells). Not surprisingly, we found that the
cellular uptake of EVs wasmore efficient in EV-to-
cell homologous transfer. This parameter should
be taken into consideration for future clinical ap-
plications of EV-based human biotherapy, and
notably for the design of autologous EV-donor
cells.
Upon uptake of MVsGFP-CFTR and EXosGFP-CFTR,
the CFTR-deficient CF15 cells acquired the CFTR-
associated Cl- channel activity as rapidly as 24hr
posttransduction. The newly acquired CFTR ac-
tivity was EV-dose dependent in the range of
1 ·104 to 4·104MVs or EXos per cell. However, no
significant Cl- channel activity was detectable at
doses inferior to 104 EVs/cell. Of note, a similar
threshold effect had been observed in human air-
way primary CF cells transduced by adenoviral
vectors.29 Interestingly, the transduction effi-
ciency of CF cells over time by MVsGFP-CFTR and
EXosGFP-CFTR showed a curve with two maxima
separated by a minimum of GFP-CFTR-positive
cells at 12hr posttransduction (Fig. 8a). This
U-shaped pattern suggested that the fluorescent
signal detected at early and late times post-
transduction resulted from the contribution of two
types of molecules, the GFP-CFTR glycoprotein
and its encoding mRNA: (1) mature GFP-CFTR
glycoproteins transferred by EVs to target cells
would be responsible for the early GFP signal; (2)
de novo synthesized GFP-CFTR, translated from
the exogenous mRNAGFP-CFTR by the target cell
translational machinery, would be responsible for
the retarded GFP signal. These results implied
that EV-packaged mRNA molecules in general,
and mRNAGFP-CFTR in particular, played a major
role in the gain of a function by target cells, as ex-
emplified by the CFTR Cl- channel activity gained
by CF cells. This corroborated our previous ob-
servations of the functional role of exogenous
mRNA in conveying a desired biological activity in
target cells.27
However, EVs isolated from HAdV5-GFP-CFTR-
transduced A549 cells were found to contain rem-
nants of adenoviral vector DNA, which were
transferred to target cells. Although no infectious
viral vector could be rescued when MVsGFP-CFTR
and EXosGFP-CFTR were incubated with trans-
complementing HEK-293 cells, the possibility ex-
isted that theGFP-CFTR gene carried over by EVs
was transcribed into mRNAGFP-CFTR, and this neo-
synthesized mRNA translated into the GFP-CFTR
protein at late times after transduction. Such a
mechanismwas supported by a recent study on the
intracellular fate of EV-transferred biomolecules,
and on the active role played by a plasmid DNA
compared with RNA molecules, considering their
relative instability and short lifetime within the
recipient cells.52
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In the present study, we first demonstrated that
functional correction of the CFTR Cl- channel de-
fect in CF cells could be achieved by EVs carrying
mRNACFTR isolated fromCalu-3 cells. In the case of
CF15 cells transduced by EVs isolated from viral
vector-transduced cells, such as HAdV5-GFP-
CFTR/A549 cells, the mRNAGFP-CFTR responsible
for the newly acquired CFTR Cl- channel activity
might result from the translation of two separate
pools of molecules, mRNAGFP-CFTR presynthesized
in EV-donor cells (A549) and transferred by EVs to
target CF cells, and mRNAGFP-CFTR neosynthe-
sized in target CF15 cells. Whatever the respective
contribution of one or the other mechanism, the
neosynthesis of GFP-CFTR glycoprotein molecules
would explain the persistence of the CFTR activity
in CF cells for several days after the EV-mediated
transfer.
Flow cytometry analysis of CF15 cells trans-
duced with MVsGFP-CFTR and EXosGFP-CFTR at the
same dose, and RT-PCR determination of the
mRNAGFP-CFTR cellular content, suggested a
higher transfer efficiency by MVs, compared with
EXos. Likewise, mRNAGFP-CFTR had a longer half-
life in MVsGFP-CFTR-transduced cells, compared
with EXosGFP-CFTR-transduced cells. However, the
CFTR Cl- channel activity newly acquired by EV-
transduced CF15 cells and its duration over time
were found to be equivalent in EXosGFP-CFTR- and
MVsGFP-CFTR-transduced cells. These apparently
contradictory results implied that only a fraction of
the mRNAGFP-CFTR transferred by MVsGFP-CFTR
was metabolically active, and that the majority
remained sequestered in a dead-end cell compart-
ment. This hypothesis was supported by fluores-
cence confocal microscopy, which suggested that
MVsGFP-CFTR and EXosGFP-CFTR followed different
trafficking and/or metabolic pathways after their
cellular uptake by CF cells.
Collectively, our study confirmed the potential
application of EVs for the delivery of CFTR to CF
cells and the correction of the chloride channel
deficiency. The present limitation to the use of
CFTR-loaded EVs was the threshold observed in
the acquisition of the CFTR-associated channel
function, which required relatively high transduc-
ing doses of EVs, compared with conventional
viral vectors. This could be solved by in vitro
transcription of mRNACFTR molecules from a
CFTR-encoding plasmid, and their encapsulation
at high concentration into EVs, as already devel-
oped for therapeutic RNAs and liposomes.53 Such a
technique could find its application for EVs isolated
from individual patients, in the context of the
personalized medicine of CF pathology using au-
tologous EVs.
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Supplementary Data
Supplementary Figure S1. Vector DNA content in EVs and EV-
transduced cells. (a) EVsGFP-CFTR. Quantitative PCR was performed on
MVsGFP-CFTR and EXosGFP-CFTR from HAdV5-GFP-CFTR-transduced A549 cells
collected at 24 and 48 hr after transduction, using the pair of primers
specific for the GFP-CFTR junction. Results are expressed as femtograms
(ft) DNA per ng total RNA extracted from EVs (mean – SEM; n = 3).
(b) EVsGFP-CFTR-transduced cells. Quantitative PCR analysis of MVsGFP-CFTR-
and EXosGFP-CFTR-transduced CF15 cells, harvested at 24 and 48 hr after EV-
mediated transduction, was performed as above, using the primers specific
for the GFP-CFTR junction. Results are expressed as the number of DNA
copies per ng total DNA extracted (mean – SEM; n= 3); ns, not significant;
***p £ 0.001. Note the log scale of the y axis. EVs, extracellular vesicles;
EXOs, exosomes; MVs, microvesicles.
Supplementary Figure S2. Electron microscopy (EM) of EV-target cell early interaction. A549 cells were incubated with MVs (a–d) or EXos (e, f) isolated
from A549 cells (homologous EV-to-cell transfer) for 2 hr at 37"C, and processed for EM. In panels (a) and (b), white arrows point to electron-dense material
connecting MVs to the cell plasma membrane. In panels (c) to (f), arrows point to extracellular EVs (c, e), or to cell-internalized EVs (d, f).
Supplementary Figure S3. Fluorescence confocal microscopy of the EV pathway in target cells. A549 cells were incubated with (a) EXosGFP or (b)
MVsGFP. At 24 hr postincubation, the cells were fixed and reacted with anti-Lamp1 mouse monoclonal antibodies, followed by Alexa568-labeled antimouse IgG
antibodies. The cell nuclei were counterstained with DAPI.
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ĂƉŽƉƚŽƚŝƋƵĞƐĐŽŶƚĂŵŝŶĂŶƚƐĞƚĂŝŶƐŝŽďƚĞŶŝƌƵŶŵĞŝůůĞƵƌĚĞŐƌĠĚĞƉƵƌĞƚĠ͘WĂƌĂŝůůĞƵƌƐ͕ĚĞƐĂŐƌĠŐĂƚƐ
ŽŶĐůƵƐŝŽŶĞƚƉĞƌƐƉĞĐƚŝǀĞƐ
ϭϲϮ

ƉƌŽƚĠŝƋƵĞƐƉĞƵǀĞŶƚĐŽͲƐĠĚŝŵĞŶƚĞƌăϭϬϬϬϬϬŐ͘ĨŝŶĚĞƉƵƌŝĨŝĞƌĚĂǀĂŶƚĂŐĞůĞƐǀĠƐŝĐƵůĞƐĞƚĠůŝŵŝŶĞƌĐĞƐ
ĂŐƌĠŐĂƚƐ͕ŝůĐŽŶǀŝĞŶĚƌĂŝƚĚĞƌĠĂůŝƐĞƌů͛ƵůƚƌĂĐĞŶƚƌŝĨƵŐĂƚŝŽŶƐƵƌƵŶĐŽƵƐƐŝŶĚĞƐĂĐĐŚĂƌŽƐĞăϭϱй;ƉͬǀŽůͿ͕
ĚŽŶƚůĂĚĞŶƐŝƚĠ;ʌсϭ͕ϬϲͿƉĞƌŵĞƚƚƌĂŝƚĚĞƐĠĚŝŵĞŶƚĞƌůĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ͕ƚŽƵƚĞŶƌĞƚĞŶĂŶƚůĞƐ
ŝŵƉƵƌĞƚĠƐ͕ ŵŽŝŶƐ ĚĞŶƐĞƐ͕ ă ůĂ ƐƵƌĨĂĐĞ ĚƵ ĐŽƵƐƐŝŶ͘ EŽƵƐ ĂǀŽŶƐ ĞŶǀŝƐĂŐĠ ĚĞ ƌĠĂůŝƐĞƌ ƵŶĞ
ĐŚƌŽŵĂƚŽŐƌĂƉŚŝĞĚ͛ĂĨĨŝŶŝƚĠăů͛ĂŝĚĞĚ͛ĂŶƚŝĐŽƌƉƐƐƉĠĐŝĨŝƋƵĞƐĐŽŵŵĞdƐŐͲϭϬϭŽƵϲϯ͘>͛ĠůƵƚŝŽŶĞƐƚƵŶĞ
ĠƚĂƉĞ ĐƌŝƚŝƋƵĞ ă ŽƉƚŝŵŝƐĞƌ ĚĞ ŵĂŶŝğƌĞ ă ƉƌĠƐĞƌǀĞƌ ů͛ŝŶƚĠŐƌŝƚĠ ĚĞƐ ǀĠƐŝĐƵůĞƐ͘ >Ă ůŝƚƚĠƌĂƚƵƌĞ ĠǀŽƋƵĞ
ĠŐĂůĞŵĞŶƚĚ͛ĂƵƚƌĞƐƚĞĐŚŶŝƋƵĞƐĚĞƉƵƌŝĨŝĐĂƚŝŽŶĐŽŵŵĞůĂĐŚƌŽŵĂƚŽŐƌĂƉŚŝĞĚ͛ĞǆĐůƵƐŝŽŶƉŽƵƌĠůŝŵŝŶĞƌ
ůĞƐĐŽŵƉŽƐĠƐŝŶĨĠƌŝĞƵƌƐăϱϬϬϬϬŬĂ͘ĐĞũŽƵƌ͕ĂƵĐƵŶĞŵĠƚŚŽĚĞĚĞƉƵƌŝĨŝĐĂƚŝŽŶŶΖĞƐƚƉĂƌĨĂŝƚĞĞƚůĞƐ
ƌĞĐŚĞƌĐŚĞƐ ƐΖŝŶƚĞŶƐŝĨŝĞŶƚ ƉŽƵƌ ƐƚĂŶĚĂƌĚŝƐĞƌ ůĞƐ ƉƌŽĐĠĚƵƌĞƐ ĚΖƵŶĞ ƉĂƌƚ Ğƚ ĚĠǀĞůŽƉƉĞƌ ĚĞ ŶŽƵǀĞůůĞƐ
ƚĞĐŚŶŽůŽŐŝĞƐĚΖĂƵƚƌĞƉĂƌƚ͘
ĂŶƐĐĞƚƌĂǀĂŝůĚĞƚŚğƐĞ͕ŶŽƵƐĂǀŽŶƐĠŐĂůĞŵĞŶƚĐŚĞƌĐŚĠăĠƚƵĚŝĞƌůĞŵĠĐĂŶŝƐŵĞĚ͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐ
s͘ĞůĂĂĠƚĠƉŽƐƐŝďůĞŐƌąĐĞăůĂƉƌŽƚĠŝŶĞ'&W͕ƌĞƚƌŽƵǀĠĞĚĂŶƐůĂŵĂũŽƌŝƚĠĚĞƐDsĞƚĚĞƐǆŽƉƌŽĚƵŝƚĞƐ
ƉĂƌ ůĞƐ ϱϰϵͲĚϱͲ'&W͘ >ĞƐ ĞǆƉĠƌŝĞŶĐĞƐ ƌĠĂůŝƐĠĞƐ ă ĚŝĨĨĠƌĞŶƚĞƐ ƚĞŵƉĠƌĂƚƵƌĞƐ ŽŶƚ ŵŽŶƚƌĠ ƋƵĞ
ů͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐsĞƐƚƵŶƉƌŽĐĞƐƐƵƐĚǇŶĂŵŝƋƵĞ͕ƚĞŵƉĠƌĂƚƵƌĞĚĠƉĞŶĚĂŶƚ͕ƋƵŝƌĞƋƵŝğƌĞƵŶĞĨůƵŝĚŝƚĠ
ŽƉƚŝŵĂůĞĚĞůĂŵĞŵďƌĂŶĞůŝƉŝĚŝƋƵĞ͕ĞƚůĂŝƐƐĞƐƵŐŐĠƌĞƌƋƵ͛ŝůǇĂĠŐĂůĞŵĞŶƚƵŶŵĠĐĂŶŝƐŵĞĚĞĨƵƐŝŽŶƋƵŝ
ŽƉğƌĞ͕ƉƵŝƐƋƵĞĐĞĚĞƌŶŝĞƌĞƐƚŝŶĚĠƉĞŶĚĂŶƚĚĞů͛ĂĐƚŝŶĞĞƚĚĞů͛ĠŶĞƌŐŝĞ͘ĞƉĞŶĚĂŶƚ͕ů͛ĂďƐĞŶĐĞĚ͛ŝŶŚŝďŝƚŝŽŶ
ƚŽƚĂůĞ ĚƵ ƐŝŐŶĂů ă ϰΣ ƐĞŵďůĞ ŝŶĚŝƋƵĞƌ ƋƵĞ Ě͛ĂƵƚƌĞƐ ƉƌŽĐĞƐƐƵƐ ŵĞƚƚĂŶƚ ĞŶ ũĞƵ ĚĞƐ ƌĠĐĞƉƚĞƵƌƐ
ŵĞŵďƌĂŶĂŝƌĞƐ ƐŽŶƚ ŝŵƉůŝƋƵĠƐ͘ EŽƵƐ ĂǀŽŶƐ ŶŽƚĂŵŵĞŶƚ ŵŝƐ ĞŶ ĠǀŝĚĞŶĐĞ ĚĞƐ ƉŚĠŶŽŵğŶĞƐ
Ě͛ĞŶĚŽĐǇƚŽƐĞ ĐůĂƚŚƌŝŶĞͲĚĠƉĞŶĚĂŶƚ ŽƵ ĞŶĐŽƌĞ ĚĞ ŵĂĐƌŽƉŝŶŽĐǇƚŽƐĞ͕ ŐƌąĐĞ ă ů͛ĠƚƵĚĞ ĚĞ ů͛ĞĨĨĞƚ ĚĞ
ĚŝĨĨĠƌĞŶƚƐŝŶŚŝďŝƚĞƵƌƐŵĠƚĂďŽůŝƋƵĞƐŵĂŝƐĂƵƐƐŝĚĞĐůŝĐŚĠƐĚĞŵŝĐƌŽƐĐŽƉŝĞĠůĞĐƚƌŽŶŝƋƵĞăƚƌĂŶƐŵŝƐƐŝŽŶ͘
ĞĐŝĐŽŶĨŝƌŵĞůĂĚŝǀĞƌƐŝƚĠĚĞƐŵĠĐĂŶŝƐŵĞƐŝŵƉůŝƋƵĠƐĚĂŶƐů͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĚĞƐs͘WŽƵƌĞǆƉůŽƌĞƌƉůƵƐ
ĂǀĂŶƚůĞŵĠĐĂŶŝƐŵĞĚ͛ĞŶƚƌĠĞĚĞƐsĚĂŶƐůĞƐĐĞůůƵůĞƐĐŝďůĞƐ͕ŝůƐĞƌĂŝƚŝŶƚĠƌĞƐƐĂŶƚĚ͛ĠƚƵĚŝĞƌůĞƐĐĞůůƵůĞƐ
ƚƌĂŝƚĠĞƐ ƉĂƌ ůĞƐ ĚŝĨĨĠƌĞŶƚƐ ŝŶŚŝďŝƚĞƵƌƐ ŵĠƚĂďŽůŝƋƵĞƐ ĂƵ ŵŝĐƌŽƐĐŽƉĞ ă ĠƉŝĨůƵŽƌĞƐĐĞŶĐĞ͘ ĞĐŝ ŶŽƵƐ
ƉĞƌŵĞƚƚƌĂŝƚĚĞŵŝĞƵǆŝŶƚĞƌƉƌĠƚĞƌůĞƐƌĠƐƵůƚĂƚƐŽďƚĞŶƵƐůŽƌƐĚĞŶŽƐĞǆƉĠƌŝĞŶĐĞƐĚĞĐǇƚŽŵĠƚƌŝĞĞŶĨůƵǆ͘
>Ă ƐƵŝƚĞĚĞĐĞƉƌŽũĞƚ ĐŽŶƐŝƐƚĞƌĂŝƚ ă ƚĞƐƚĞƌ ů͛ĞĨĨŝĐĂĐŝƚĠĚĞƐs ƐƵƌĚĞƐĐĞůůƵůĞƐƉƌŝŵĂŝƌĞƐĚĞƉĂƚŝĞŶƚƐ͕
ĐƵůƚŝǀĠĞƐĚĞŵĂŶŝğƌĞăŵŝŵĞƌ ů͛ĠƉŝƚŚĠůŝƵŵďƌŽŶĐŚŝŽͲĂůǀĠŽůĂŝƌĞ͘ĞƐĐĞůůƵůĞƐƉƌŝŵĂŝƌĞƐƉƌŽǀĞŶĂŶƚĚĞ
ƐƵũĞƚƐƐĂŝŶƐĞǆƉƌŝŵĂŶƚůĂƉƌŽƚĠŝŶĞ&dZǁƚĚĞŵĂŶŝğƌĞĞŶĚŽŐğŶĞĚŽŝǀĞŶƚġƚƌĞƵƚŝůŝƐĠĞƐĐŽŵŵĞĐŽŶƚƌƀůĞ
ƉŽƐŝƚŝĨĂĨŝŶĚĞĐŽŶŶĂŠƚƌĞů͛ĞĨĨŝĐĂĐŝƚĠĚĞĐŽƌƌĞĐƚŝŽŶĚĞƐsƉĂƌƌĂƉƉŽƌƚăĚĞƐǀĂůĞƵƌƐĂƚƚĞŶĚƵĞƐŝŶǀŝǀŽ͘
WĂƌĂŝůůĞƵƌƐ͕ůĞƐĐĞůůƵůĞƐĚĞů͛ĠƉŝƚŚĠůŝƵŵƐŽŶƚĚĞƐĐĞůůƵůĞƐĚŝĨĨĠƌĞŶĐŝĠĞƐƋƵŝƐĞĚŝǀŝƐĞŶƚƉĞƵ͘ŶŽƵƚƌĞ͕ůĞ
ĐǇĐůĞ ŝŶĨĞĐƚŝŽŶͬŝŶĨůĂŵŵĂƚŝŽŶ ƉƌĠƐĞŶƚ ĐŚĞǌ ůĞƐ ƉĂƚŝĞŶƚƐ ĂƚƚĞŝŶƚƐ ĚĞ ŵƵĐŽǀŝƐĐŝĚŽƐĞ ĐŽŶĚƵŝƚ ă
ů͛ĂĐĐƵŵƵůĂƚŝŽŶĚĞĐĞůůƵůĞƐŝŵŵƵŶŝƚĂŝƌĞƐĞƚĚ͛EďĂĐƚĠƌŝĞŶĚĂŶƐůĞƉŽƵŵŽŶ͕ĂƵŐŵĞŶƚĂŶƚůĂǀŝƐĐŽƐŝƚĠ
ĚƵŵƵĐƵƐĞƚĂĐĐĞŶƚƵĂŶƚůĞƉƌŽďůğŵĞĚ͛ĂĐĐĞƐƐŝďŝůŝƚĠĚĞƐǀĞĐƚĞƵƌƐƚŚĠƌĂƉĞƵƚŝƋƵĞƐ͘/ůĞƐƚĚŽŶĐŶĠĐĞƐƐĂŝƌĞ
Ě͛ĂŵĠůŝŽƌĞƌĞŶĐŽƌĞů͛ĞĨĨŝĐĂĐŝƚĠĚĞƐǀĞĐƚĞƵƌƐŝŶǀŝƚƌŽĂĨŝŶĚ͛ŽƉƚŝŵŝƐĞƌůĞƵƌĞĨĨŝĐĂĐŝƚĠŝŶǀŝǀŽ͘
WŽƵƌĐĞůĂ͕ ŶŽƵƐĂǀŽŶƐĞŶǀŝƐĂŐĠƉůƵƐŝĞƵƌƐƉĞƌƐƉĞĐƚŝǀĞƐ͕ ǀŝƐĂŶƚ ă ƚƌĂǀĂŝůůĞƌ ƐƵƌ ů͛ŽƉƚŝŵŝƐĂƚŝŽŶĚĞ ůĞƵƌ
ĐĂƉƚƵƌĞƉĂƌůĞƐĐĞůůƵůĞƐĐŝďůĞƐ͕ŵĂŝƐĂƵƐƐŝƐƵƌůĞƵƌĞŶƌŝĐŚŝƐƐĞŵĞŶƚĞŶŵĂƚĠƌŝĞůďŝŽůŽŐŝƋƵĞĚ͛ŝŶƚĠƌġƚ͘
ĨŝŶĚ͛ŽƉƚŝŵŝƐĞƌůĂĐĂƉƚƵƌĞĚĞƐsƉĂƌůĞƐĐĞůůƵůĞƐĚŝĨĨĠƌĞŶĐŝĠĞƐ͕ŝůƐĞƌĂŝƚƉĂƌƚŝĐƵůŝğƌĞŵĞŶƚŝŶƚĠƌĞƐƐĂŶƚ
ĚĞƉƐĞƵĚŽƚǇƉĞƌůĞƐs͘WŽƵƌĐĞůĂ͕ŝůĐŽŶǀŝĞŶƚĚĞĐŽͲƚƌĂŶƐĨĞĐƚĞƌŽƵĐŽͲƚƌĂŶƐĚƵŝƌĞůĞƐĐĞůůƵůĞƐĚŽŶŶĞƵƐĞƐ
ĂǀĞĐ ƵŶĞ ĐĂƐƐĞƚƚĞ ĐŽĚĂŶƚ ůĂ ƉƌŽƚĠŝŶĞ Ě͛ŝŶƚĠƌġƚ͘ >ĞƐ s ĂŝŶƐŝ ƉƐĞƵĚŽƚǇƉĠĞƐ ƉŽƵƌƌĂŝĞŶƚ ĂůŽƌƐ ġƚƌĞ
ĂĚƌĞƐƐĠĞƐ ƐƉĠĐŝĨŝƋƵĞŵĞŶƚ ă ů͛ĠƉŝƚŚĠůŝƵŵ ƌĞƐƉŝƌĂƚŽŝƌĞ ă ů͛ĂŝĚĞ Ě͛ƵŶ ƌĠĐĞƉƚĞƵƌ ƐƉĠĐŝĨŝƋƵĞ͘ WŽƵƌ ůĞ
ƉƐĞƵĚŽƚǇƉĂŐĞ͕ŶŽƵƐƉŽƵǀŽŶƐĞŶǀŝƐĂŐĞƌĚ͛ƵƚŝůŝƐĞƌƵŶĞƉƌŽƚĠŝŶĞůŝŐĂŶĚĚŽŶƚůĞƌĠĐĞƉƚĞƵƌĞƐƚƐŝƚƵĠăůĂ
ŵĞŵďƌĂŶĞĂƉŝĐĂůĞĚĞƐĐĞůůƵůĞƐĠƉŝƚŚĠůŝĂůĞƐƉƵůŵŽŶĂŝƌĞƐ͕ĐŽŵŵĞůĞƌĠĐĞƉƚĞƵƌϰϲƉĂƌĞǆĞŵƉůĞ͕ƋƵŝ
ĂƉƌĠĐĠĚĞŵŵĞŶƚĠƚĠĠƚƵĚŝĠƐƵƌůĞŵŽĚğůĞ,K;Α/͘ƉϴϱͿ͘EŽƵƐƉĞŶƐŽŶƐĠŐĂůĞŵĞŶƚăů͛ƵƚŝůŝƐĂƚŝŽŶĚĞ
ůĂƉƌŽƚĠŝŶĞs^sͲ'͕ĐŽŶŶƵĞƉŽƵƌƐĞƐƉƌŽƉƌŝĠƚĠƐĨƵƐŽŐĠŶŝƋƵĞƐ͕ĞƚĚŽŶƚů͛ĞĨĨŝĐĂĐŝƚĠƐƵƌĐĞůůƵůĞƐƉƌŝŵĂŝƌĞƐ
ĂĠƚĠĚĠŵŽŶƚƌĠĞ;DĂŶŐĞŽƚĞƚĂů͕͘ϮϬϭϭͿ͘ĞƚƚĞĠƋƵŝƉĞƵƚŝůŝƐĞůĞƚĞƌŵĞĚĞŐĠƐŝĐƵůĞƐƉŽƵƌŶŽŵŵĞƌƐĞƐ
ǀĠƐŝĐƵůĞƐƉƐĞƵĚŽƚǇƉĠĞƐs^sͲ'͘EŽƵƐƉŽƵƌƌŝŽŶƐĂƵƐƐŝĞŶǀŝƐĂŐĞƌĚ͛ƵƚŝůŝƐĞƌĚ͛ĂƵƚƌĞƐƉƌŽƚĠŝŶĞƐĚĞĨƵƐŝŽŶ
ǀŝƌĂůĞĐŽŵŵĞů͛ŚĠŵĂŐŐůƵƚŝŶŝŶĞ'WϳϱĚƵǀŝƌƵƐŚƵŵĂŝŶƉĂƌĂŝŶĨůƵĞŶǌĂ͕ŽƵĞŶĐŽƌĞůĂƉƌŽƚĠŝŶĞ'WϲϰĚƵ
ŽŶĐůƵƐŝŽŶĞƚƉĞƌƐƉĞĐƚŝǀĞƐ
ϭϲϯ

ďĂĐƵůŽǀŝƌƵƐ ĐDEWs ĞĨĨŝĐĂĐĞ ƉŽƵƌ ƚƌĂŶƐĚƵŝƌĞ ůĞƐ ĐĞůůƵůĞƐ ƉƌŝŵĂŝƌĞƐ ŵƵƌŝŶĞƐ ĚĞ ů͛ĠƉŝƚŚĠůŝƵŵ ŶĂƐĂů
ŵƵƌŝŶ;^ŝŶŶĞƚĂů͕͘ϮϬϬϱͿ͘ĞƐƉƐĞƵĚŽƚǇƉĂŐĞƐƐŽŶƚƉƌŽŵĞƚƚĞƵƌƐƉŽƵƌĂŵĠůŝŽƌĞƌů͛ĞŶƚƌĠĞĚĞƐsĚĂŶƐůĞƐ
ĐĞůůƵůĞƐŵĂŝƐŝůƐŝŵƉůŝƋƵĞŶƚƵŶĞĠƚƵĚĞĂƉƉƌŽĨŽŶĚŝĞƉƵŝƐƋƵ͛ŝůƐŶĠĐĞƐƐŝƚĞŶƚƵŶĞŵŽĚŝĨŝĐĂƚŝŽŶŐĠŶĠƚŝƋƵĞ
ĚĞƐĐĞůůƵůĞƐĚŽŶŶĞƵƐĞƐ͘
>ĂĚĞƵǆŝğŵĞĂƉƉƌŽĐŚĞƉŽƵƌĂŵĠůŝŽƌĞƌů͛ĞĨĨŝĐĂĐŝƚĠĚĞƐsĐŽŶƐŝƐƚĞƌĂŝƚăůĞƐĞŶƌŝĐŚŝƌŝŶǀŝƚƌŽĞŶŵĂƚĠƌŝĞů
ďŝŽůŽŐŝƋƵĞĚ͛ŝŶƚĠƌġƚ͕ĚĂŶƐŶŽƚƌĞĐĂƐĞŶZEŵĐŽĚĂŶƚůĂƉƌŽƚĠŝŶĞ'&WͲ&dZĞƚŝŶĨŝŶĞĞŶZEŵĐŽĚĂŶƚ
ůĂƉƌŽƚĠŝŶĞ&dZ͘ĞƚƚĞĂƉƉƌŽĐŚĞƉƌĠƐĞŶƚĞƌĂŝƚů͛ĂǀĂŶƚĂŐĞĚĞƉŽƵǀŽŝƌŝƐŽůĞƌůĞƐĐĞůůƵůĞƐĚƵƉĂƚŝĞŶƚůƵŝͲ
ŵġŵĞƐĂŶƐŵŽĚŝĨŝĐĂƚŝŽŶĞǆǀŝǀŽ͘/ůƐƵĨĨŝƌĂŝƚĂůŽƌƐĚĞƌĠĐƵƉĠƌĞƌĞƚƉƵƌŝĨŝĞƌůĞƐƵƌŶĂŐĞĂŶƚĚĞĐƵůƚƵƌĞĚĞƐ
ĐĞůůƵůĞƐĚĞƉĂƚŝĞŶƚ͕ ƉƵŝƐĚ͛ĞŶƌŝĐŚŝƌ ůĞƐ s ŝŶ ǀŝƚƌŽ͘ >͛ĞŶƌŝĐŚŝƐƐĞŵĞŶƚĚĞǀĠƐŝĐƵůĞƐ ĂĚĠũăŵŽŶƚƌĠ ƐŽŶ
ĞĨĨŝĐĂĐŝƚĠĂǀĞĐĚĞƉĞƚŝƚƐĂĐŝĚĞƐŶƵĐůĠŝƋƵĞƐ ƚĞůƐƋƵĞĚĞƐ ƐŝZEŽƵĞŶĐŽƌĞĚĞƐŵŝZE͕ĚĂŶƐ ůĞĐĂĚƌĞ
Ě͛ĂƉƉůŝĐĂƚŝŽŶƚŚĠƌĂƉĞƵƚŝƋƵĞĚĞŵĂůĂĚŝĞƐĐŽŵŵĞƉĂƌĞǆĞŵƉůĞůǌŚĞŝŵĞƌ;ůǀĂƌĞǌͲƌǀŝƚŝĞƚĂů͕͘ϮϬϭϭͿ͘
ĞƐĞƐƐĂŝƐĐůŝŶŝƋƵĞƐŽŶƚƉĂƌĂŝůůĞƵƌƐĠƚĠŵŝƐĞŶƈƵǀƌĞ͕ŝůůƵƐƚƌĂŶƚůĂĨĂŝƐĂďŝůŝƚĠĚĞů͛ƵƚŝůŝƐĂƚŝŽŶĚĞƐǆŽ
ĚĂŶƐƵŶĐŽŶƚĞǆƚĞŚƵŵĂŝŶ;'ǇŽƌŐǇĞƚĂů͕͘ϮϬϭϱͿ͘EŽƵƐĂǀŽŶƐĐŽŵŵĞŶĐĠăƚƌĂǀĂŝůůĞƌƐƵƌĐĞƚĂƐƉĞĐƚĂƵ
ůĂďŽƌĂƚŽŝƌĞ ĞƚŵŝƐ ĞŶƈƵǀƌĞ ĚĞƐ ƚĞƐƚƐ ĚĞŵŝĐƌŽƉŽƌĂƚŝŽŶ Ě͛ZEŵ͘ ĞƵǆͲĐŝ Ŷ͛ŽŶƚ ƉŽƵƌ ů͛ŝŶƐƚĂŶƚ ƉĂƐ
ĞŶĐŽƌĞĂďŽƵƚŝ ăĚĞƐ ƌĠƐƵůƚĂƚƐ ƐĂƚŝƐĨĂŝƐĂŶƚƐ͘hŶŶŽƵǀĞĂƵŬŝƚ ĚĞ ƚƌĂŶƐĨĞĐƚŝŽŶĚĞƐǆŽĞƐƚƉĂƌ ĂŝůůĞƵƌƐ
ĚŝƐƉŽŶŝďůĞĚĞƉƵŝƐƉĞƵĚĂŶƐ ůĞ ĐŽŵŵĞƌĐĞ͘ >Ă ƚĂŝůůĞĚĞ ů͛ZEŵ&dZ ;ΑϮ͘ϯ͘ϭƉϰϮͿ͕ ĚŽŶƚ ůĂ ƐĠƋƵĞŶĐĞ
ĐŽĚĂŶƚĞ ĐŽŶƚŝĞŶƚ ƉůƵƐ ĚĞ ϰϰϬϬ Ŷƚ͕ ƐĞŵďůĞ ġƚƌĞ ĂĐƚƵĞůůĞŵĞŶƚ ƵŶ ƉĂƌĂŵğƚƌĞ ůŝŵŝƚĂŶƚ͘ EŽƵƐ ĂǀŽŶƐ
ƉĂƌĂůůğůĞŵĞŶƚĞŶǀŝƐĂŐĠĚ͛ƵƚŝůŝƐĞƌƵŶƐǇƐƚğŵĞŽƶů͛ZEŵ'&WͲ&dZƐĞƌĂŝƚĚŝƌŝŐĠĚĂŶƐĚĞƐǀĠƐŝĐƵůĞƐs>W
ͨsŝƌƵƐͲ>ŝŬĞWĂƌƚŝĐůĞƐͩŐƌąĐĞĂƵǆĐĞůůƵůĞƐĚ͛ĞŶĐĂƉƐŝĚĂƚŝŽŶ,<ͲϮϵϯͲ'WϮ͘ĞƉĞŶĚĂŶƚ͕ůĞĐůŽŶĂŐĞĚĞůĂ
ƐĠƋƵĞŶĐĞĚ͛ĞŶĐĂƉƐŝĚĂƚŝŽŶƉƐŝĞŶĂŵŽŶƚĚĞ ůĂƐĠƋƵĞŶĐĞĐŽĚĂŶƚŶŽƚƌĞƉƌŽƚĠŝŶĞĚ͛ŝŶƚĠƌġƚŶ͛ĂƉƵġƚƌĞ
ŵĞŶĠ ă ƚĞƌŵĞ ĂǀĞĐ ƐƵĐĐğƐ͘ /ů ĞƐƚ ƉŽƐƐŝďůĞ ƋƵĞ ůĂ ƐƚƌƵĐƚƵƌĞ ƐĞĐŽŶĚĂŝƌĞ ĞŶ ĠƉŝŶŐůĞ ă ĐŚĞǀĞƵǆ ĚĞ ůĂ
ƐĠƋƵĞŶĐĞ ƉƐŝ ƐŽŝƚ ă ů͛ŽƌŝŐŝŶĞ ĚĞ ĐĞƚƚĞ ĚŝĨĨŝĐƵůƚĠ͘ EĠĂŶŵŽŝŶƐ ĐĞƚƚĞ ŝĚĠĞ ƉŽƵƌƌĂŝƚ ġƚƌĞ ƚƌĂŶƐƉŽƐĠĞ Ğƚ
ĂƉƉůŝƋƵĠĞĂƵǆsƉƵŝƐƋƵ͛ŝůĂĠƚĠŵŽŶƚƌĠƋƵĞůĞƐZEŵŶĞƐĞƌĂŝĞŶƚƉĂƐĚŝƌŝŐĠƐǀĞƌƐůĞƐǆŽĚĞŵĂŶŝğƌĞ
ĂůĠĂƚŽŝƌĞ͘ŶĞĨĨĞƚ͕ƵŶĞĠƚƵĚĞďŝŽŝŶĨŽƌŵĂƚŝƋƵĞĚĞƐƐĠƋƵĞŶĐĞƐĞǆƉŽƌƚĠĞƐĚĂŶƐůĞƐǆŽĂĠƚĠƌĠĂůŝƐĠĞĞƚ
Ă ƌĠǀĠůĠ ůĂƉƌĠƐĞŶĐĞĚ͛ƵŶĞƐĠƋƵĞŶĐĞĐŽŶƐĞŶƐƵƐŵĂŝƐĚŽŶƚ ůĂ ƐƉĠĐŝĨŝĐŝƚĠŶ͛ĂƉĂƐĞŶĐŽƌĞĠƚĠǀĂůŝĚĠĞ
;ĂƚĂŐŽǀĞƚĂů͕͘ϮϬϭϭͿ͘ŶŽƵƚƌĞ͕ƵŶĞƌĠĐĞŶƚĞĠƚƵĚĞĂŵŽŶƚƌĠƋƵΖƵŶĞƐĠƋƵĞŶĐĞƐƉĠĐŝĨŝƋƵĞƉƌĠƐĞŶƚĞ
ĚĂŶƐ ůĞƐ ŵŝZE ƐĞ ůŝĂŝƚ ă ƵŶĞ ƌŝďŽŶƵĐůĠŽƉƌŽƚĠŝŶĞ ƐƵŵŽǇůĠĞ͕ ĞŶƚƌĂŠŶĂŶƚ ƐŽŶ ĂĚƌĞƐƐĂŐĞ ĂƵǆ s
;sŝůůĂƌƌŽǇĂͲĞůƚƌŝĞƚĂů͕͘ϮϬϭϯͿ͘EŽƵƐƉŽƵƌƌŝŽŶƐĞŶǀŝƐĂŐĞƌĚ͛ŝŶƐĠƌĞƌĐĞƚƚĞƐĠƋƵĞŶĐĞĐĂƌĂĐƚĠƌŝƐƚŝƋƵĞĞŶ
ĂŵŽŶƚĚĞ ůĂ ƐĠƋƵĞŶĐĞĐŽĚĂŶƚŶŽƚƌĞƉƌŽƚĠŝŶĞĚ͛ŝŶƚĠƌġƚĚĞŵĂŶŝğƌĞăĚŝƌŝŐĞƌ ů͛ZEŵĐŽƌƌĞƐƉŽŶĚĂŶƚ
ĚĂŶƐůĞƐǆŽ͕ĞƚĂŝŶƐŝĞŶƌŝĐŚŝƌůĞƐsĞŶŵĂƚĠƌŝĞůďŝŽůŽŐŝƋƵĞĚ͛ŝŶƚĠƌġƚŝŶĐĞůůƵůŽ͘
ĞƐĚĞƵǆĂƉƉƌŽĐŚĞƐƉŽƵƌƌĂŝĞŶƚġƚƌĞĐŽŵďŝŶĠĞƐĚĞŵĂŶŝğƌĞăŽƉƚŝŵŝƐĞƌůĞƵƌĞĨĨŝĐĂĐŝƚĠ͘EŽƵƐƉŽƵƌƌŝŽŶƐ
ƉĂƌĞǆĞŵƉůĞŵŽĚŝĨŝĞƌůĂƉƌŽƚĠŝŶĞϲϯƉƌĠƐĞŶƚĞĚĞŵĂŶŝğƌĞƵďŝƋƵŝƚĂŝƌĞĚĂŶƐůĞƐǆŽ͕ĚĞŵĂŶŝğƌĞăĐĞ
ƋƵ͛ĞůůĞƉƌĠƐĞŶƚĞ;ϭͿƵŶŵŽƚŝĨƌĞĐŽŶŶƵƉĂƌƵŶƌĠĐĞƉƚĞƵƌĚĞƐǀŽŝĞƐĂĠƌŝĞŶŶĞƐĐŽŵŵĞůĞƐĂƋƵĂƉŽƌŝŶĞƐ
ĂĨŝŶĚ͛ĂĚƌĞƐƐĞƌůĞƐǆŽƐƉĠĐŝĨŝƋƵĞŵĞŶƚĂƵǆĐĞůůƵůĞƐĐŝďůĞƐ͕Ğƚ;ϮͿƵŶĞƋƵĞƵĞĐǇƚŽƉůĂƐŵŝƋƵĞƋƵŝƐĞƌĂŝƚ
ƌĞĐŽŶŶƵĞƐƉĠĐŝĨŝƋƵĞŵĞŶƚƉĂƌŶŽƚƌĞZEŵĚ͛ŝŶƚĠƌġƚĚĞŵĂŶŝğƌĞăůĞƐĚŝƌŝŐĞƌƐƉĠĐŝĨŝƋƵĞŵĞŶƚĚĂŶƐůĞƐ
ǆŽ͘ĞƐĞǆƉĠƌŝĞŶĐĞƐĚĞƉƐĞƵĚŽƚǇƉĂŐĞĞƚĚ͛ĞŶƌŝĐŚŝƐƐĞŵĞŶƚƉŽƵƌƌĂŝĞŶƚƉĞƌŵĞƚƚƌĞĚĞƌĠĚƵŝƌĞůĞƐĚŽƐĞƐ
ƵƚŝůŝƐĠĞƐĞƚĞŶƚƌĂŠŶĞƌƵŶĞŵĞŝůůĞƵƌĞĞĨĨŝĐĂĐŝƚĠĞƚƵŶĞŵĞŝůůĞƵƌĞƚŽůĠƌĂŶĐĞĚƵƚƌĂŝƚĞŵĞŶƚ͘
>ĞƐĠƚƵĚĞƐĞĨĨĞĐƚƵĠĞƐĂǀĞĐůĂĂĨŝůŽŵǇĐŝŶĞϭŽŶƚŵŝƐĞŶůƵŵŝğƌĞůĞĨĂŝƚƋƵ͛ƵŶĞƉĂƌƚŝĞĚĞƐsƐŽŶƚĞŶ
ƌĠĂůŝƚĠƐĠƋƵĞƐƚƌĠĞƐĚĂŶƐƵŶĐŽŵƉĂƌƚŝŵĞŶƚŝŶƚƌĂĐĞůůƵůĂŝƌĞƉƵŝƐĚĠŐƌĂĚĠĞƐ͘EŽƵƐƉŽƵǀŽŶƐŝŵĂŐŝŶĞƌƋƵĞ
ůĂ ĐĞůůƵůĞ ƌĞĕŽŝƚ ƵŶĞ ƋƵĂŶƚŝƚĠ ƚƌŽƉ ŝŵƉŽƌƚĂŶƚĞ ĚĞ ǀĠƐŝĐƵůĞƐ͕ ĐĞ ƋƵŝ ĞǆƉůŝƋƵĞƌĂŝƚ ƋƵ͛ƵŶĞ ƉĂƌƚŝĞ ƐŽŝƚ
ĚĠŐƌĂĚĠĞ͘ ZĠĚƵŝƌĞ ůĞƐ ĚŽƐĞƐ ĞŶ ĞŶƌŝĐŚŝƐƐĂŶƚ ůĞƐ s ĞŶ ŵĂƚĠƌŝĞů Ě͛ŝŶƚĠƌġƚ ƉŽƵƌƌĂŝƚ ůŝŵŝƚĞƌ ůĞƵƌ
ĚĠŐƌĂĚĂƚŝŽŶ Ğƚ ƉĞƌŵĞƚƚƌĞ ĂŝŶƐŝ ƵŶĞ ŵĞŝůůĞƵƌĞ ƵƚŝůŝƐĂƚŝŽŶ ƉĂƌ ůĂ ĐĞůůƵůĞ͘ >Ğ ĐĂƐ ĠĐŚĠĂŶƚ͕ ŝů ƐĞƌĂŝƚ
ŝŶƚĠƌĞƐƐĂŶƚĚ͛ĠƚƵĚŝĞƌůĞŵĠĐĂŶŝƐŵĞĚĞĚĠŐƌĂĚĂƚŝŽŶĚĞƐsĚĞŵĂŶŝğƌĞăƉƌŽƉŽƐĞƌĚĞƐƐŽůƵƚŝŽŶƐĂĨŝŶ
ĚĞůĂůŝŵŝƚĞƌ͘ŶĨŝŶ͕ŶŽƚƌĞĠƚƵĚĞĚ͛ŽƉƚŝŵŝƐĂƚŝŽŶĚĞůĂƉƌŽĚƵĐƚŝŽŶăů͛ĂŝĚĞĚĞů͛ŝŽŶŽƉŚŽƌĞĚƵĐĂůĐŝƵŵĂ
ƌĠǀĠůĠƋƵĞĐĞĚĞƌŶŝĞƌĞƐƚĞĨĨŝĐĂĐĞƉŽƵƌƉƌŽĚƵŝƌĞƉůƵƐĚ͛s͕ŵĂŝƐƋƵ͛ĞůůĞƐƐŽŶƚŵŽŝŶƐŝŶƚĠƌĞƐƐĂŶƚĞƐĚƵ
ŽŶĐůƵƐŝŽŶĞƚƉĞƌƐƉĞĐƚŝǀĞƐ
ϭϲϰ

ƉŽŝŶƚĚĞǀƵĞĚĞůĞƵƌĐŽŶƚĞŶƵ͘>ĞƵƌĐǇƚŽƚŽǆŝĐŝƚĠŶĞƉĞƌŵĞƚŵĂůŚĞƵƌĞƵƐĞŵĞŶƚƉĂƐĚ͛ĞŶǀŝƐĂŐĞƌĚĞůĞƐ
ƉƌŽĚƵŝƌĞĚĞĐĞƚƚĞŵĂŶŝğƌĞƉŽƵƌůĞƐĞŶƌŝĐŚŝƌŝŶǀŝƚƌŽ͘

ƉƌğƐĂǀŽŝƌǀĂůŝĚĠůĞĐŽŶĐĞƉƚƐƵƌĐĞůůƵůĞƐƉƌŝŵĂŝƌĞƐĞƚƐŝůĞƐƌĠƐƵůƚĂƚƐƐŽŶƚĐŽŶǀĂŝŶĐĂŶƚƐ͕ů͛ĞĨĨŝĐĂĐŝƚĠĚĞƐ
sĚĞǀƌĂĞŶƐƵŝƚĞġƚƌĞƚĞƐƚĠĞƐƵƌŵŽĚğůĞĂŶŝŵĂů͘ĨŝŶĚ͛ŽƉƚŝŵŝƐĞƌůĂĚĠůŝǀƌĂŶĐĞĚĞƐsĚĂŶƐůĞƐǀŽŝĞƐ
ĂĠƌŝĞŶŶĞƐ͕ƵŶĞƚĞĐŚŶŽůŽŐŝĞŶŽŶŝŶǀĂƐŝǀĞĚ͛ŝŵĂŐĞƌŝĞĞƐƚĚŝƐƉŽŶŝďůĞăEŝĐĞƐƵƌůĞŵŽĚğůĞƐŽƵƌŝƐĞƚĞƐƚ
ƉƌŽƉŽƐĠĞƉŽƵƌƚĞƐƚĞƌů͛ĞĨĨŝĐĂĐŝƚĠĚĞĚŝĨĨĠƌĞŶƚƐǀĞĐƚĞƵƌƐ͘WŽƵƌĐĞůĂ͕ůĂƐĠƋƵĞŶĐĞĐŽĚĂŶƚůĞƐǇŵƉŽƌƚĞƵƌ
EĂͬ/;E/^ͿĞƐƚƵƚŝůŝƐĠĞĐŽŵŵĞƐĠƋƵĞŶĐĞŶƵĐůĠŝƋƵĞĚ͛ŝŶƚĠƌġƚ͘ŶĞĨĨĞƚ͕ůĞƐƌĂĚŝŽƚƌĂĐĞƵƌƐƐ͛ĂĐĐƵŵƵůĞŶƚ
ĚĂŶƐůĞƐĐĞůůƵůĞƐƋƵŝĞǆƉƌŝŵĞŶƚE/^͕ĞƚƐŽŶƚƵƚŝůŝƐĠƐƉŽƵƌƋƵĂŶƚŝĨŝĞƌů͛ĞĨĨŝĐĂĐŝƚĠĚƵƚƌĂŶƐĨĞƌƚĚĞŐğŶĞă
ů͛ĂŝĚĞĚ͛ƵŶƐĐĂŶŶĞƌ͘>ĞŵŽĚğůĞƐŽƵƌŝƐŶĞƐĞŵďůĞƉĂƐůĞƉůƵƐĂĚĂƉƚĠƉŽƵƌĠƚƵĚŝĞƌů͛ĂĐĐĞƐƐŝďŝůŝƚĠĂƵǆǀŽŝĞƐ
ĂĠƌŝĞŶŶĞƐ͕ Ě͛ĂƵƚƌĞƐ ŵŽĚğůĞƐ ƉŽƵƌƌŽŶƚ ĞŶƐƵŝƚĞ ġƚƌĞ ĠƚƵĚŝĠƐ ĐŽŵŵĞ ůĞ ŵŽĚğůĞ ĐƵŶŶŝĚĠ ;ůĂƉŝŶ
ƚƌĂŶƐŐĠŶŝƋƵĞ&͕/EZĚĞ:ŽƵǇĞŶ:ŽƐĂƐͿŽƵƉŽƌĐŝŶ;ƉŽƌĐƐ&dZͲͬͲ͕/ŽǁĂhŽƵ/EZĚĞEŽƵǌŝůůǇͿ͘

ŝŶƐŝ͕ ĚĞ ŶŽŵďƌĞƵƐĞƐ ĠƚƵĚĞƐ ƐŽŶƚ ĞŶĐŽƌĞ ă ƌĠĂůŝƐĞƌ ĂĨŝŶ Ě͛ŽƉƚŝŵŝƐĞƌ ĐĞƚƚĞ ĂƉƉƌŽĐŚĞ Ğƚ ůĂ ƌĞŶĚƌĞ
ĞĨĨŝĐĂĐĞŝŶǀŝǀŽĐŚĞǌůĞƐƉĂƚŝĞŶƚƐ͘ůůĞƐĞƌĂŝƚƉĂƌĂŝůůĞƵƌƐăĐŽƵƉůĞƌĂǀĞĐĚ͛ĂƵƚƌĞƐƚƌĂŝƚĞŵĞŶƚƐƚĞůƐƋƵĞůĞƐ
ĨůƵŝĚŝĨŝĂŶƚƐ ďƌŽŶĐŚŝƋƵĞƐ ƉŽƵƌ ŽƉƚŝŵŝƐĞƌ ů͛ĂĐĐğƐ ĂƵǆ ĐĞůůƵůĞƐ ĠƉŝƚŚĠůŝĂůĞƐ ƉƵůŵŽŶĂŝƌĞƐ Ğƚ ĂŝŶƐŝ ůĞƵƌ
ĞĨĨŝĐĂĐŝƚĠ͘/ůĞƐƚăŶŽƚĞƌƋƵĞů͛ĞŶǀŝƌŽŶŶĞŵĞŶƚƉƵůŵŽŶĂŝƌĞĚĞƐŶŽƵǀĞĂƵǆŶĠƐƉŽƵƌƌĂŝƚġƚƌĞƉůƵƐƉƌŽƉŝĐĞ
ăƵŶƚĞůƚƌĂŝƚĞŵĞŶƚ͘ŶĞĨĨĞƚ͕ăůĂŶĂŝƐƐĂŶĐĞ͕ůĞƐĂƚƚĞŝŶƚĞƐƉƵůŵŽŶĂŝƌĞƐŶĞƐŽŶƚƉĂƐĞŶĐŽƌĞĚĠǀĞůŽƉƉĠĞƐ͕
ůĞƐĨŽŶĐƚŝŽŶƐƌĞƐƉŝƌĂƚŽŝƌĞƐĐŽŵŵĞŶĐĞŶƚăƐĞĚĠƚĠƌŝŽƌĞƌĞŶƚƌĞϯŵŽŝƐĞƚϭĂŶ͘EŽƵƐĂǀŽŶƐŵŽŶƚƌĠĚĂŶƐ
ŶŽƚƌĞĠƚƵĚĞƋƵĞůĞƚƌĂŶƐĨĞƌƚƐĞŵďůĞƉůƵƐĞĨĨŝĐĂĐĞĞŶƐǇƐƚğŵĞŚŽŵŽůŽŐƵĞƋƵ͛ĞŶƐǇƐƚğŵĞŚĠƚĠƌŽůŽŐƵĞ͘
/ůƐĞƌĂŝƚŶĠĂŶŵŽŝŶƐŝŶƚĠƌĞƐƐĂŶƚĚ͛ĞŶǀŝƐĂŐĞƌůĞĐŚŽŝǆĚĞƐĐĞůůƵůĞƐƐŽƵĐŚĞƐĐŽŵŵĞĐĞůůƵůĞƐĚŽŶŶĞƵƐĞƐ
Ě͛s͕ĚĂŶƐůĞďƵƚĚĞƌĠŐĠŶĠƌĞƌů͛ĠƉŝƚŚĠůŝƵŵƌĞƐƉŝƌĂƚŽŝƌĞĚĞƐƉĂƚŝĞŶƚƐ;<ĂƚƐƵĚĂĞƚĂů͕͘ϮϬϭϯͿ͘ĞůůĞƐͲĐŝ
ƐŽŶƚĞŶĞĨĨĞƚĐŽŶŶƵĞƐƉŽƵƌƉƌŽĚƵŝƌĞĚĞƐsĞŶŐƌĂŶĚĞƋƵĂŶƚŝƚĠ͕ĞůůĞƐŽŶƚƉĂƌĂŝůůĞƵƌƐƵŶƉŽƚĞŶƚŝĞůĚĞ
ƌĠƉĂƌĂƚŝŽŶĚĞƐƚŝƐƐƵƐ;dƵƌƚƵƌŝĐŝĞƚĂů͕͘ϮϬϭϰͿ͘ŝŶƐŝ͕ů͛ŝƐƐƵĞƐĞƌĂŝƚĚŽƵďůĞ͗ĂƉƉŽƌƚĞƌůĞŵĂƚĠƌŝĞůŐĠŶĠƚŝƋƵĞ
ĂƵǆĐĞůůƵůĞƐĚĠũăĞŶƉůĂĐĞƉŽƵƌƉĞƌŵĞƚƚƌĞů͛ĞǆƉƌĞƐƐŝŽŶĚĞůĂƉƌŽƚĠŝŶĞ&dZǁƚĞƚůĞƌĠƚĂďůŝƐƐĞŵĞŶƚĚƵ
ƉŚĠŶŽƚǇƉĞƐĂƵǀĂŐĞ͕ŵĂŝƐĂƵƐƐŝůĂƌĠŐĠŶĠƌĂƚŝŽŶĚĞů͛ĠƉŝƚŚĠůŝƵŵĞƚůĂƌĞĐŽŶƐƚŝƚƵƚŝŽŶĚƵƉŽƵŵŽŶŵĂůĂĚĞ͘
>͛ĂĚŵŝŶŝƐƚƌĂƚŝŽŶĚĞƐsƉŽƵƌƌĂŝƚġƚƌĞƌĠĂůŝƐĠĞƉĂƌŶĠďƵůŝƐĂƚŝŽŶĚĂŶƐůĞĐĂĚƌĞĚ͛ƵŶĞĂĠƌŽƐŽůƚŚĠƌĂƉŝĞ͘Ŷ
ĞĨĨĞƚ͕ ůĞĚŝĂŵğƚƌĞĚĞƐŐŽƵƚƚĞůĞƚƚĞƐĚ͛ĂĠƌŽƐŽůĚĞŵĠĚŝĐĂŵĞŶƚƐǀĂƌŝĞĚĞϬ͕ϱăϴђŵ͘>ĞƚĂŵŝƐǀŝďƌĂŶƚ
ƐĞŵďůĞƉůƵƐŝŶĚŝƋƵĠƉŽƵƌƉƌĠƐĞƌǀĞƌůĞƐsĚĞůĂĚĠŐƌĂĚĂƚŝŽŶƉĂƌůĞƐƵůƚƌĂƐŽŶƐŽƵƵŶĞƉƌĞƐƐŝŽŶƚƌŽƉ
ŝŵƉŽƌƚĂŶƚĞ͕ŵĂŝƐƵŶĞĠƚƵĚĞĨŽŶĚĂŵĞŶƚĂůĞƐĞƌĂďŝĞŶƐƸƌŶĠĐĞƐƐĂŝƌĞƉŽƵƌƐ͛ĂƐƐƵƌĞƌƋƵĞůĞƐƐƚƌƵĐƚƵƌĞƐ
ƐŽŶƚ ƉƌĠƐĞƌǀĠĞƐ͘ ĞƚƚĞ ŵĠƚŚŽĚĞ ĚĞ ƚƌĂŝƚĞŵĞŶƚ ƉƌĠƐĞŶƚĞ ů͛ĂǀĂŶƚĂŐĞ ĚĞ ĚĠůŝǀƌĞƌ ůĞ ŵĠĚŝĐĂŵĞŶƚ
ĚŝƌĞĐƚĞŵĞŶƚ ĂƵ ŶŝǀĞĂƵ ĚĞ ůĂ ǌŽŶĞ ă ƚƌĂŝƚĞƌ ;ůĞƐ ǀŽŝĞƐ ĂĠƌŝĞŶŶĞƐͿ͕ ĐĞ ƋƵŝ ƉĞƌŵĞƚ Ě͛ĂƵŐŵĞŶƚĞƌ ƐŽŶ
ĞĨĨŝĐĂĐŝƚĠƚŽƵƚĞŶĚŝŵŝŶƵĂŶƚůĞƐĞĨĨĞƚƐŝŶĚĠƐŝƌĂďůĞƐ͘

WŽƵƌĐŽŶĐůƵƌĞ͕ĐĞƚƚĞĂƉƉƌŽĐŚĞĞƐƚƉĂƌƚŝĐƵůŝğƌĞŵĞŶƚŝŶƚĠƌĞƐƐĂŶƚĞăĠƚƵĚŝĞƌĞƚăĚĠǀĞůŽƉƉĞƌƉƵŝƐƋƵ͛ĞůůĞ
ĂƉƉŽƌƚĞƌĂŝƚůĞƉƌŽĚƵŝƚĚƵŐğŶĞ&dZǁƚĞƚƉĞƌŵĞƚƚƌĂŝƚĂŝŶƐŝĚĞƚƌĂŝƚĞƌƚŽƵƚĞƐůĞƐŵƵƚĂƚŝŽŶƐ͕ǇĐŽŵƉƌŝƐ
ůĞƐƉůƵƐ ƌĂƌĞƐĞƚ ĐĞ ƐĂŶƐĚŝƐƚŝŶĐƚŝŽŶĚĞ ĐůĂƐƐĞ ;ΑϮ͘ϰ͘ϮƉϰϴͿ͘WĂƌ ĂŝůůĞƵƌƐ͕ ůĞƐ ĐĞůůƵůĞƐƉƵůŵŽŶĂŝƌĞƐ ƐĞ
ƌĞŶŽƵǀĞůůĞŶƚƚŽƵƐůĞƐŵŽŝƐ͖ŝůĞƐƚĚŽŶĐŶĠĐĞƐƐĂŝƌĞ͕ƐŝůĞƚƌĂŶƐŐğŶĞŶ͛ĞƐƚƉĂƐŝŶƚĠŐƌĠĚĂŶƐůĞƐĐĞůůƵůĞƐ͕ĚĞ
ƌĞŶŽƵǀĞůĞƌůĞƚƌĂŝƚĞŵĞŶƚƌĠŐƵůŝğƌĞŵĞŶƚ͘^ŝůĞƐǀĠƐŝĐƵůĞƐƐŽŶƚƉƌŽĚƵŝƚĞƐƉĂƌůĞƐĐĞůůƵůĞƐĚƵƉĂƚŝĞŶƚůƵŝͲ
ŵġŵĞĞƚƋƵ͛ĞůůĞƐŐĂƌĚĞŶƚůĞƵƌƐƉƌŽƉƌŝĠƚĠƐŝŶƚƌŝŶƐğƋƵĞƐ͕ĞůůĞƐƉŽƵƌƌĂŝĞŶƚƉŽƚĞŶƚŝĞůůĞŵĞŶƚġƚƌĞŝŶĞƌƚĞƐ
ĨĂĐĞ ĂƵ ƐǇƐƚğŵĞ ŝŵŵƵŶŝƚĂŝƌĞ Ğƚ ĂŝŶƐŝ ŐĂƌĚĞƌ ůĞƵƌ ĞĨĨŝĐĂĐŝƚĠ ĂƵ ĐŽƵƌƐ ĚƵ ƚĞŵƉƐ͘ ĞƚƚĞ ĂƉƉƌŽĐŚĞ
Ɛ͛ŝŶƐĐƌŝƌĂŝƚĂůŽƌƐĚĂŶƐůĂŵĠĚĞĐŝŶĞĚĞƐϰW͗ƉƌĠĚŝĐƚŝǀĞ͕ƉƌĠǀĞŶƚŝǀĞ͕ƉĞƌƐŽŶŶĂůŝƐĠĞĞƚƉĂƌƚŝĐŝƉĂƚŝǀĞ͘
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
s͘ WZKhd/KE^
^/Ed/&/Yh^
 



  WƌŽĚƵĐƚŝŽŶƐƐĐŝĞŶƚŝĨŝƋƵĞƐ
ϭϲϵ

WƵďůŝĐĂƚŝŽŶƐ

WƵďůŝĐĂƚŝŽŶƐŝŶĐůƵƐĞƐĚĂŶƐĐĞŵĂŶƵƐĐƌŝƚ͗

sŝƚƵƌĞƚ͕ ͕͘ 'ĂůůĂǇ͕ <͕͘ ŽŶĨŽƌƚ͕ D͘W͕͘ &ƚĂŝĐŚ͕ E͕͘ DĂƚĞŝ͕ ͘/͕͘ ƌĐŚĞƌ͕ &͕͘ ZŽŶĨŽƌƚ͕ ͕͘ DŽƌŶĞǆ͕ :͘&͕͘
ŚĂŶƐŽŶ͕D͕͘ ŝ WŝĞƚƌŽ͕ ͕͘ ŽƵůĂŶŐĞƌ ͕W͘ ĂŶĚ ,ŽŶŐ͕ ^͘^͘ ;ϮϬϭϲͿ͘ dƌĂŶƐĨĞƌ ŽĨ ƚŚĞ ǇƐƚŝĐ &ŝďƌŽƐŝƐ
dƌĂŶƐŵĞŵďƌĂŶĞ ŽŶĚƵĐƚĂŶĐĞ ZĞŐƵůĂƚŽƌ ƚŽ ,ƵŵĂŶ ǇƐƚŝĐ &ŝďƌŽƐŝƐ ĞůůƐ DĞĚŝĂƚĞĚ ďǇ ǆƚƌĂĐĞůůƵůĂƌ
sĞƐŝĐůĞƐ͘,ƵŵĂŶ'ĞŶĞdŚĞƌĂƉǇ͘Ϯϳ;ϮͿ͗ϭϲϲͲϴϯ

'ŽŶǌĂůĞǌ͕'͕͘sŝƚƵƌĞƚ͕͕͘ŝWŝĞƚƌŽ͕͕͘ŚĂŶƐŽŶ͕D͕͘ŽƵůĂŶŐĞƌ͕W͕͘ĂŶĚ,ŽŶŐ͕^͘^͘;ϮϬϭϮͿ͘DŝĐƌŽƉĂƌƚŝĐůĞͲ
ŵĞĚŝĂƚĞĚƚƌĂŶƐĨĞƌŽĨ ƚŚĞǀŝƌĂů ƌĞĐĞƉƚŽƌƐZĂŶĚϰϲ͕ĂŶĚƚŚĞ&dZĐŚĂŶŶĞů ŝŶĂ,KĐĞůůŵŽĚĞů
ĐŽŶĨĞƌƐŶĞǁĨƵŶĐƚŝŽŶƐƚŽƚĂƌŐĞƚĐĞůůƐ͘W>Ž^KŶĞ͘ϳ͕ĞϱϮϯϮϲ͘


WƵďůŝĐĂƚŝŽŶĂƐƐŽĐŝĠĞăƵŶƉƌŽũĞƚƉĂƌĂůůğůĞ͗

ŚƵĂ͕͘:͕͘sŝƚƵƌĞƚ͕͕͘dĂŶ͕D͘>͕͘'ŽŶǌĂůĞǌ͕'͕͘ŽƵůĂŶŐĞƌ͕W͕͘EŐ͕D͘>͕͘ĂŶĚ,ŽŶŐ͕^͘^͘;ϮϬϭϯͿ͘ŶŽǀĞů
ƉůĂƚĨŽƌŵĨŽƌǀŝƌƵƐͲůŝŬĞƉĂƌƚŝĐůĞͲĚŝƐƉůĂǇŽĨĨůĂǀŝǀŝƌĂůĞŶǀĞůŽƉĞĚŽŵĂŝŶ///͗ŝŶĚƵĐƚŝŽŶŽĨĞŶŐƵĞĂŶĚtĞƐƚ
EŝůĞǀŝƌƵƐŶĞƵƚƌĂůŝǌŝŶŐĂŶƚŝďŽĚŝĞƐ͘sŝƌŽůŽŐǇ:ŽƵƌŶĂů͘ϭϬ͕ϭϮϵ͘

 
  WƌŽĚƵĐƚŝŽŶƐƐĐŝĞŶƚŝĨŝƋƵĞƐ
ϭϳϬ

ŽŵŵƵŶŝĐĂƚŝŽŶƐŽƌĂůĞƐ

ΗDĞŵďƌĂŶĞͲĚĞƌŝǀĞĚŵŝĐƌŽƉĂƌƚŝĐůĞͲŵĞĚŝĂƚĞĚĚĞůŝǀĞƌǇŽĨƚŚĞ&dZΗ
ϲƚŚƵƌŽƉĞĂŶ&zŽƵŶŐ/ŶǀĞƐƚŝŐĂƚŽƌDĞĞƚŝŶŐ͕ϮϱĂƵϮϳĂǀƌŝůϮϬϭϮ͕WĂƌŝƐ

ΗdƌĂŶƐĨĞƌŽĨƚŚĞ&dZĐŚůŽƌŝĚĞĐŚĂŶŶĞůďǇŵĞŵďƌĂŶĞͲĚĞƌŝǀĞĚŵŝĐƌŽƉĂƌƚŝĐůĞƐĂƐĂƚŚĞƌĂƉĞƵƚŝĐĂƉƉƌŽĂĐŚ
ĨŽƌĐǇƐƚŝĐĨŝďƌŽƐŝƐΗ
ϭϬƚŚ&ƌĞŶĐŚͲĞůŐŝĂŶŵĞĞƚŝŶŐƌƵƐƐĞůƐ͕ϭϵĞƚϮϬŽĐƚŽďƌĞϮϬϭϮ͕ƌƵǆĞůůĞƐ;ĞůŐŝƋƵĞͿ

ͨdƌĂŶƐĨĞƌƚŝŶƚĞƌĐĞůůƵůĂŝƌĞĚĞŵĂĐƌŽŵŽůĠĐƵůĞƐďŝŽĂĐƚŝǀĞƐ͗DŽĚğůĞĚƵĐĂŶĂůăŝŽŶƐĐŚůŽƌƵƌĞ&dZͩ
^ĠŵŝŶĂŝƌĞŝŶƚĞƌŶĞhDZϳϱϰ͕ϭϱŶŽǀĞŵďƌĞϮϬϭϮ͕>ǇŽŶ

ͨdƌĂŶƐĨĞƌƚŝŶƚĞƌĐĞůůƵůĂŝƌĞĚĞŵĂĐƌŽŵŽůĠĐƵůĞƐďŝŽĂĐƚŝǀĞƐ͗DŽĚğůĞĚƵ&dZͩ
^ĠŵŝŶĂŝƌĞŝŶƚĞƌŶĞƋƵŝƉĞĚƵWƌDĂƌĐ,E^KE͕ϭϰũĂŶǀŝĞƌϮϬϭϯ͕'ĞŶğǀĞ;^ƵŝƐƐĞͿ

ͨEŽƵǀĞůůĞĂƉƉƌŽĐŚĞƚŚĠƌĂƉĞƵƚŝƋƵĞĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ͗ůĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐĐŽŵŵĞǀĞĐƚĞƵƌ
ĚĞŵĂĐƌŽŵŽůĠĐƵůĞƐďŝŽĂĐƚŝǀĞƐͩ
:ŽƵƌŶĠĞƐĐŝĞŶƚŝĨŝƋƵĞZϭ^ĂŶƚĠ͕ϭϰũƵŝŶϮϬϭϯ͕>͛/ƐůĞĚ͛ďĞĂƵ

ͨ>ĞƐ ǀĠƐŝĐƵůĞƐ ĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ ĐŽŵŵĞ ǀĞĐƚĞƵƌ ĚĞ ŵĂĐƌŽŵŽůĠĐƵůĞƐ ďŝŽĂĐƚŝǀĞƐ ͗ ĂƉƉůŝĐĂƚŝŽŶ ă ƵŶ
ƚƌĂŶƐƉŽƌƚĞƵƌ͗ůĞ&dZͩ
ϭϴğŵĞũŽƵƌŶĠĞƐĐŝĞŶƚŝĨŝƋƵĞĚĞů͛/^^͕ϯŽĐƚŽďƌĞϮϬϭϯ͕sŝůůĞƵƌďĂŶŶĞ

 
  WƌŽĚƵĐƚŝŽŶƐƐĐŝĞŶƚŝĨŝƋƵĞƐ
ϭϳϭ

ŶŝŵĂƚŝŽŶƐƐĐŝĞŶƚŝĨŝƋƵĞƐͬsƵůŐĂƌŝƐĂƚŝŽŶͬŶĐĂĚƌĞŵĞŶƚ

WĂƌƚŝĐŝƉĂƚŝŽŶăůĂĨġƚĞĚĞůĂ^ĐŝĞŶĐĞĂƵůǇĐĠĞƉƌŽĨĞƐƐŝŽŶŶĞů>ĂDĂĐŚĞ;>ǇŽŶͿ͗
 ϮϬϭϮ͗ƌĠĠĐƌŝƚƵƌĞĚƵĨĂƐĐŝĐƵůĞĞƚĂŶŝŵĂƚŝŽŶĚƵũĞƵ>ƵĚŽǀŝƌŽĂƵƉƌğƐĚ͛ƵŶƉƵďůŝĐĚĞůǇĐĠĞŶƐ ϮϬϭϯ͗ĐƌĠĂƚŝŽŶĚ͛ƵŶĂƚĞůŝĞƌͨƉŝĚĠŵŝĞƐƵƌůĂZEϳ͗ĐŽŶƚĂŵŝŶĂƚŝŽŶ͕ƉŽƌƚĞĚ͛ĞŶƚƌĠĞĚĞƐǀŝƌƵƐͩ

WĂƌƚŝĐŝƉĂƚŝŽŶĂƵǆϭϬŬŵĚĞůĂĐŽƵƌƐĞͨZƵŶ/Ŷ>ǇŽŶϮϬϭϯͩƉŽƵƌůĂƉƌŽŵŽƚŝŽŶĚƵũĞƵ>ƵĚŽǀŝƌŽ

ŶĐĂĚƌĞŵĞŶƚĚĞ>ƵĐĂƐ>KE'/E͕ƐƚĂŐŝĂŝƌĞϭğƌĞĂŶŶĠĞd^͕ϳƐĞŵĂŝŶĞƐ;ũƵŝŶΘũƵŝůůĞƚϮϬϭϮͿ


 
  WƌŽĚƵĐƚŝŽŶƐƐĐŝĞŶƚŝĨŝƋƵĞƐ
ϭϳϮ

WŽƐƚĞƌƐ

͞DĞŵďƌĂŶĞͲĚĞƌŝǀĞĚ ŵŝĐƌŽƉĂƌƚŝĐůĞƐͲŵĞĚŝĂƚĞĚ ĚĞůŝǀĞƌǇ ŽĨ ƚŚĞ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ ƚƌĂŶƐŵĞŵďƌĂŶĞ
ĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌ;&dZͿ͟
• ϰƚŚ&^^ƉĞĐŝĂůDĞĞƚŝŶŐŽŶWƌŽƚĞŝŶƐdWͲŝŶĚŝŶŐĂƐƐĞƚƚĞ;ͿWƌŽƚĞŝŶƐ͗&ƌŽŵDƵůƚŝĚƌƵŐ
ZĞƐŝƐƚĂŶĐĞƚŽ'ĞŶĞƚŝĐŝƐĞĂƐĞƐ͕/ŶŶƐďƌƵĐŬ;ƵƚƌŝĐŚĞͿĚƵϯĂƵϵŵĂƌƐϮϬϭϮ

• ϭϯğŵĞŽůůŽƋƵĞĨƌĂŶĕĂŝƐĚĞƐ:ĞƵŶĞƐŚĞƌĐŚĞƵƌƐ͕WĂƌŝƐ͕ϮϰĂǀƌŝůϮϬϭϮ

• ϲƚŚƵƌŽƉĞĂŶ&zŽƵŶŐ/ŶǀĞƐƚŝŐĂƚŽƌDĞĞƚŝŶŐ͕WĂƌŝƐ͕ϮϱĂƵϮϳĂǀƌŝůϮϬϭϮ

• :ŽƵƌŶĠĞƐĐŝĞŶƚŝĨŝƋƵĞZϭ^ĂŶƚĠ͕>͛/ƐůĞĚ͛ďĞĂƵ͕ϮϴƐĞƉƚĞŵďƌĞϮϬϭϮ

͞DĞŵďƌĂŶĞŵŝĐƌŽƉĂƌƚŝĐůĞƐĂƐƚƌĂŶƐĨĞƌǀĞĐƚŽƌƐŽĨ&dZ͟
• ϭϱğŵĞŽůůŽƋƵĞĨƌĂŶĕĂŝƐĚĞƐ:ĞƵŶĞƐŚĞƌĐŚĞƵƌƐ͕WĂƌŝƐ͕ϭϴĨĠǀƌŝĞƌϮϬϭϰ

• ϭğƌĞƐ:ŽƵƌŶĠĞƐĨƌĂŶĐŽƉŚŽŶĞƐĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞ͕DŽŶƚƉĞůůŝĞƌ͕ϮϴĞƚϮϵŵĂƌƐϮϬϭϰ

• ϭϳƚŚůƵďǆŽĐǇƚŽƐĞͲŶĚŽĐǇƚŽƐĞŶŶƵĂůDĞĞƚŝŶŐ͕WŽƌŶŝĐŚĞƚ͕ϮϮͲϮϰŵĂŝϮϬϭϰ


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

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
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
 
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
 
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











s/͘ Z&ZE^
/>/K'ZW,/Yh^
 



ZĠĨĠƌĞŶĐĞƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
ϭϳϵ


ĚŵǇƌĞ͕͕͘ :ŽŚĂŶƐƐŽŶ͕^͘D͕͘ WĂƵůŝĞ͕^͕͘ ĂŶĚ 'ĂďƌŝĞůƐƐŽŶ͕^͘ ;ϮϬϬϲͿ͘ ŝƌĞĐƚ ĞǆŽƐŽŵĞ ƐƚŝŵƵůĂƚŝŽŶ ŽĨ
ƉĞƌŝƉŚĞƌĂůŚƵŵĂŶdĐĞůůƐĚĞƚĞĐƚĞĚďǇ>/^WKd͘Ƶƌ͘:/ŵŵƵŶŽů͘ϯϲ͕ϭϳϳϮͲϭϳϴϭ͘
ůĞŬƐĂŶĚƌŽǀ͕͘͕͘ŚĂŶŐ͕y͕͘ůĞŬƐĂŶĚƌŽǀ͕>͕͘ ĂŶĚZŝŽƌĚĂŶ͕:͘Z͘ ;ϮϬϬϬͿ͘ dŚĞŶŽŶͲŚǇĚƌŽůǇƚŝĐƉĂƚŚǁĂǇŽĨ
ĐǇƐƚŝĐĨŝďƌŽƐŝƐƚƌĂŶƐŵĞŵďƌĂŶĞĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌŝŽŶĐŚĂŶŶĞůŐĂƚŝŶŐ͘:͘WŚǇƐŝŽůϱϮϴWƚϮ͕ϮϱϵͲϮϲϱ͘
ůĞŬƐĂŶĚƌŽǀ͕͘͕͘<ŽƚĂ͕W͕͘ůĞŬƐĂŶĚƌŽǀ͕>͘͕͘,Ğ͕>͕͘:ĞŶƐĞŶ͕d͕͘Ƶŝ͕>͕͘'ĞŶƚǌƐĐŚ͕D͕͘ŽŬŚŽůǇĂŶ͕E͘s͕͘ĂŶĚ
ZŝŽƌĚĂŶ͕:͘Z͘ ;ϮϬϭϬͿ͘ ZĞŐƵůĂƚŽƌǇ ŝŶƐĞƌƚŝŽŶ ƌĞŵŽǀĂů ƌĞƐƚŽƌĞƐ ŵĂƚƵƌĂƚŝŽŶ͕ ƐƚĂďŝůŝƚǇ ĂŶĚ ĨƵŶĐƚŝŽŶ ŽĨ
ĞůƚĂ&ϱϬϴ&dZ͘:͘DŽů͘ŝŽů͘ϰϬϭ͕ϭϵϰͲϮϭϬ͘
ůůŝŬŵĞƚƐ͕Z͕͘ ^ŝŶŐŚ͕E͕͘ ^ƵŶ͕,͕͘ ^ŚƌŽǇĞƌ͕E͘&͕͘ ,ƵƚĐŚŝŶƐŽŶ͕͕͘ ŚŝĚĂŵďĂƌĂŵ͕͕͘ 'ĞƌƌĂƌĚ͕͕͘ ĂŝƌĚ͕>͕͘
^ƚĂƵĨĨĞƌ͕͕͘ WĞŝĨĨĞƌ͕͕͘ ZĂƚƚŶĞƌ͕͕͘ ^ŵĂůůǁŽŽĚ͕W͕͘ >ŝ͕z͕͘ ŶĚĞƌƐŽŶ͕<͘>͕͘ >ĞǁŝƐ͕Z͘͕͘ EĂƚŚĂŶƐ͕:͕͘
>ĞƉƉĞƌƚ͕D͕͘ ĞĂŶ͕D͕͘ ĂŶĚ >ƵƉƐŬŝ͕:͘Z͘ ;ϭϵϵϳͿ͘  ƉŚŽƚŽƌĞĐĞƉƚŽƌ ĐĞůůͲƐƉĞĐŝĨŝĐ dWͲďŝŶĚŝŶŐ ƚƌĂŶƐƉŽƌƚĞƌ
ŐĞŶĞ;ZͿŝƐŵƵƚĂƚĞĚŝŶƌĞĐĞƐƐŝǀĞ^ƚĂƌŐĂƌĚƚŵĂĐƵůĂƌĚǇƐƚƌŽƉŚǇ͘EĂƚ͘'ĞŶĞƚϭϱ͕ϮϯϲͲϮϰϲ͘
ůƚŽŶ͕͘t͕͘ ƌŵƐƚƌŽŶŐ͕͘<͕͘ ƐŚďǇ͕͕͘ ĂǇĨŝĞůĚ͕<͘:͕͘ ŝůƚŽŶ͕͕͘ ůŽŽŵĨŝĞůĚ͕͘s͕͘ ŽǇĚ͕͘͕͘ ƌĂŶĚ͕:͕͘
ƵĐŚĂŶ͕Z͕͘ ĂůĐĞĚŽ͕Z͕͘ ĂƌǀĞůůŝ͕W͕͘ ŚĂŶ͕D͕͘ ŚĞŶŐ͕^͘,͕͘ ŽůůŝĞ͕͘͕͘ ƵŶŶŝŶŐŚĂŵ͕^͕͘ ĂǀŝĚƐŽŶ͕,͘͕͘
ĂǀŝĞƐ͕'͕͘ ĂǀŝĞƐ͕:͘͕͘ ĂǀŝĞƐ͕>͘͕͘ ĞǁĂƌ͕D͘,͕͘ ŽŚĞƌƚǇ͕͕͘ ŽŶŽǀĂŶ͕:͕͘ ǁǇĞƌ͕E͘^͕͘ ůŐŵĂƚŝ͕,͘/͕͘
&ĞĂƚŚĞƌƐƚŽŶĞ͕Z͘&͕͘ 'ĂǀŝŶŽ͕:͕͘ 'ĞĂͲ^Žƌůŝ͕^͕͘ 'ĞĚĚĞƐ͕͘D͕͘ 'ŝďƐŽŶ͕:͘^͕͘ 'ŝůů͕͘Z͕͘ 'ƌĞĞŶŝŶŐ͕͘W͕͘
'ƌŝĞƐĞŶďĂĐŚ͕h͕͘,ĂŶƐĞůů͕͘D͕͘,ĂƌŵĂŶ͕<͕͘,ŝŐŐŝŶƐ͕d͘͕͘,ŽĚŐĞƐ͕^͘>͕͘,ǇĚĞ͕^͘͕͘,ǇŶĚŵĂŶ͕>͕͘/ŶŶĞƐ͕:͘͕͘
:ĂĐŽď͕:͕͘ :ŽŶĞƐ͕E͕͘ <ĞŽŐŚ͕͘&͕͘ >ŝŵďĞƌŝƐ͕D͘W͕͘ >ůŽǇĚͲǀĂŶƐ͕W͕͘ DĂĐůĞĂŶ͕͘t͕͘ DĂŶǀĞůů͕D͘͕͘
DĐŽƌŵŝĐŬ͕͕͘ DĐ'ŽǀĞƌŶ͕D͕͘ DĐ>ĂĐŚůĂŶ͕'͕͘ DĞŶŐ͕͕͘ DŽŶƚĞƌŽ͕D͘͕͘ DŝůůŝŐĂŶ͕,͕͘ DŽǇĐĞ͕>͘:͕͘
DƵƌƌĂǇ͕'͘͕͘ EŝĐŚŽůƐŽŶ͕͘'͕͘ KƐĂĚŽůŽƌ͕d͕͘ WĂƌƌĂͲ>ĞŝƚŽŶ͕:͕͘ WŽƌƚĞŽƵƐ͕͘:͕͘ WƌŝŶŐůĞ͕/͘͕͘ WƵŶĐŚ͕͘<͕͘
WǇƚĞů͕<͘D͕͘YƵŝƚƚŶĞƌ͕͘>͕͘ZŝǀĞůůŝŶŝ͕'͕͘^ĂƵŶĚĞƌƐ͕͘:͕͘^ĐŚĞƵůĞ͕Z͘<͕͘^ŚĞĂƌĚ͕^͕͘^ŝŵŵŽŶĚƐ͕E͘:͕͘^ŵŝƚŚ͕<͕͘
^ŵŝƚŚ͕^͘E͕͘ ^ŽƵƐƐŝ͕E͕͘ ^ŽƵƐƐŝ͕^͕͘ ^ƉĞĂƌŝŶŐ͕͘:͕͘ ^ƚĞǀĞŶƐŽŶ͕͘:͕͘ ^ƵŵŶĞƌͲ:ŽŶĞƐ͕^͘'͕͘ dƵƌŬŬŝůĂ͕D͕͘
hƌĞƚĂ͕Z͘W͕͘tĂůůĞƌ͕D͘͕͘tĂƐŽǁŝĐǌ͕D͘z͕͘tŝůƐŽŶ͕:͘D͕͘ ĂŶĚtŽůƐƚĞŶŚŽůŵĞͲ,ŽŐŐ͕W͘ ;ϮϬϭϱͿ͘ ZĞƉĞĂƚĞĚ
ŶĞďƵůŝƐĂƚŝŽŶŽĨŶŽŶͲǀŝƌĂů&dZŐĞŶĞƚŚĞƌĂƉǇŝŶƉĂƚŝĞŶƚƐǁŝƚŚĐǇƐƚŝĐĨŝďƌŽƐŝƐ͗ĂƌĂŶĚŽŵŝƐĞĚ͕ĚŽƵďůĞͲďůŝŶĚ͕
ƉůĂĐĞďŽͲĐŽŶƚƌŽůůĞĚ͕ƉŚĂƐĞϮďƚƌŝĂů͘>ĂŶĐĞƚZĞƐƉŝƌ͘DĞĚϯ͕ϲϴϰͲϲϵϭ͘
ůǀĂƌĞǌͲƌǀŝƚŝ͕>͕͘^ĞŽǁ͕z͕͘zŝŶ͕,͕͘ĞƚƚƐ͕͕͘>ĂŬŚĂů͕^͕͘ĂŶĚtŽŽĚ͕D͘:͘ ;ϮϬϭϭͿ͘ĞůŝǀĞƌǇŽĨƐŝZEƚŽƚŚĞ
ŵŽƵƐĞďƌĂŝŶďǇƐǇƐƚĞŵŝĐŝŶũĞĐƚŝŽŶŽĨƚĂƌŐĞƚĞĚĞǆŽƐŽŵĞƐ͘EĂƚ͘ŝŽƚĞĐŚŶŽů͘Ϯϵ͕ϯϰϭͲϯϰϱ͘
ŶĚĞƌƐĞŶ͕͘,͘ĂŶĚ,ŽĚŐĞƐ͕Z͘'͘;ϭϵϰϲͿ͘ĞůŝĂĐƐǇŶĚƌŽŵĞ͖ŐĞŶĞƚŝĐƐŽĨĐǇƐƚŝĐĨŝďƌŽƐŝƐŽĨƚŚĞƉĂŶĐƌĞĂƐ͕
ǁŝƚŚĂĐŽŶƐŝĚĞƌĂƚŝŽŶŽĨĞƚŝŽůŽŐǇ͘ŵ͘:ŝƐ͘ŚŝůĚϳϮ͕ϲϮͲϴϬ͘
ŶĚĞƌƐĞŶ͕͘,͘;ϭϵϯϴͿ͘ǇƐƚŝĐĨŝďƌŽƐŝƐŽĨƚŚĞƉĂŶĐƌĞĂƐĂŶĚŝƚƐƌĞůĂƚŝŽŶƚŽĐĞůŝĂĐĚŝƐĞĂƐĞ͗ĂĐůŝŶŝĐĂůĂŶĚ
ƉĂƚŚŽůŽŐŝĐƐƚƵĚǇ͘ŵĞƌŝĐĂŶũŽƵƌŶĂůŽĨŝƐĞĂƐĞƐŽĨŚŝůĚƌĞŶϱϲ͕ϯϰϰͲϯϵϵ͘
ŶĚĞƌƐŽŶ͕D͘W͕͘ 'ƌĞŐŽƌǇ͕Z͘:͕͘ dŚŽŵƉƐŽŶ͕^͕͘ ^ŽƵǌĂ͕͘t͕͘ WĂƵů͕^͕͘ DƵůůŝŐĂŶ͕Z͘͕͘ ^ŵŝƚŚ͕͘͕͘ ĂŶĚ
tĞůƐŚ͕D͘:͘;ϭϵϵϭͿ͘ĞŵŽŶƐƚƌĂƚŝŽŶƚŚĂƚ&dZŝƐĂĐŚůŽƌŝĚĞĐŚĂŶŶĞůďǇĂůƚĞƌĂƚŝŽŶŽĨŝƚƐĂŶŝŽŶƐĞůĞĐƚŝǀŝƚǇ͘
^ĐŝĞŶĐĞϮϱϯ͕ϮϬϮͲϮϬϱ͘
ŶĚƌĞŽůĂ͕'͕͘ ZŝǀŽůƚŝŶŝ͕>͕͘ ĂƐƚĞůůŝ͕͕͘ ,ƵďĞƌ͕s͕͘ WĞƌĞŐŽ͕W͕͘ ĞŚŽ͕W͕͘ ^ƋƵĂƌĐŝŶĂ͕W͕͘ ĐĐŽƌŶĞƌŽ͕W͕͘
>ŽǌƵƉŽŶĞ͕&͕͘>ƵŐŝŶŝ͕>͕͘^ƚƌŝŶŐĂƌŽ͕͕͘DŽůŝŶĂƌŝ͕͕͘ƌĂŶĐŝĂ͕'͕͘'ĞŶƚŝůĞ͕D͕͘WĂƌŵŝĂŶŝ͕'͕͘ĂŶĚ&ĂŝƐ͕^͘;ϮϬϬϮͿ͘
/ŶĚƵĐƚŝŽŶŽĨůǇŵƉŚŽĐǇƚĞĂƉŽƉƚŽƐŝƐďǇƚƵŵŽƌĐĞůůƐĞĐƌĞƚŝŽŶŽĨ&ĂƐ>ͲďĞĂƌŝŶŐŵŝĐƌŽǀĞƐŝĐůĞƐ͘:ǆƉ͘DĞĚ
ϭϵϱ͕ϭϯϬϯͲϭϯϭϲ͘
ƌŵƐƚƌŽŶŐ͕͘<͕͘ ƵŶŶŝŶŐŚĂŵ͕^͕͘ ĂǀŝĞƐ͕:͘͕͘ ĂŶĚ ůƚŽŶ͕͘t͘ ;ϮϬϭϰͿ͘ 'ĞŶĞ ƚŚĞƌĂƉǇ ŝŶ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ͘
ƌĐŚŝƐ͘ŚŝůĚϵϵ͕ϰϲϱͲϰϲϴ͘
ZĠĨĠƌĞŶĐĞƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
ϭϴϬ

ƌŶďĞƌŐ͕E͘;ϮϬϭϮͿ͘ĚĞŶŽǀŝƌƵƐƌĞĐĞƉƚŽƌƐ͗ŝŵƉůŝĐĂƚŝŽŶƐĨŽƌƚĂƌŐĞƚŝŶŐŽĨǀŝƌĂůǀĞĐƚŽƌƐ͘dƌĞŶĚƐWŚĂƌŵĂĐŽů
^Đŝϯϯ͕ϰϰϮͲϰϰϴ͘
ĂŝĞƚƚŝ͕D͘&͕͘ ŚĂŶŐ͕͕͘DŽƌƚŝĞƌ͕͕͘DĞůĐŚŝŽƌ͕͕͘ ĞŐĞĞƐƚ͕'͕͘ 'ĞĞƌĂĞƌƚƐ͕͕͘ /ǀĂƌƐƐŽŶ͕z͕͘ ĞƉŽŽƌƚĞƌĞ͕&͕͘
ŽŽŵĂŶƐ͕͕͘ sĞƌŵĞŝƌĞŶ͕͕͘ ŝŵŵĞƌŵĂŶŶ͕W͕͘ ĂŶĚĂǀŝĚ͕'͘ ;ϮϬϭϮͿ͘ ^ǇŶĚĞĐĂŶͲƐǇŶƚĞŶŝŶͲ>/y ƌĞŐƵůĂƚĞƐ
ƚŚĞďŝŽŐĞŶĞƐŝƐŽĨĞǆŽƐŽŵĞƐ͘EĂƚ͘ĞůůŝŽů͘ϭϰ͕ϲϳϳͲϲϴϱ͘
ĂƐƐŽ͕͕͘ sĞƌŐĂŶŝ͕W͕͘ EĂŝƌŶ͕͘͕͘ ĂŶĚ 'ĂĚƐďǇ͕͘͘ ;ϮϬϬϯͿ͘ WƌŽůŽŶŐĞĚ ŶŽŶŚǇĚƌŽůǇƚŝĐ ŝŶƚĞƌĂĐƚŝŽŶ ŽĨ
ŶƵĐůĞŽƚŝĚĞǁŝƚŚ&dZΖƐE,ϮͲƚĞƌŵŝŶĂůŶƵĐůĞŽƚŝĚĞďŝŶĚŝŶŐĚŽŵĂŝŶĂŶĚŝƚƐƌŽůĞŝŶĐŚĂŶŶĞůŐĂƚŝŶŐ͘:'ĞŶ͘
WŚǇƐŝŽůϭϮϮ͕ϯϯϯͲϯϰϴ͘
ĂƚĂŐŽǀ͕͘K͕͘<ƵǌŶĞƚƐŽǀ͕s͘͕͘ĂŶĚ<ƵƌŽĐŚŬŝŶ͕/͘s͘;ϮϬϭϭͿ͘/ĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨŶƵĐůĞŽƚŝĚĞƉĂƚƚĞƌŶƐĞŶƌŝĐŚĞĚ
ŝŶ ƐĞĐƌĞƚĞĚ ZEƐ ĂƐ ƉƵƚĂƚŝǀĞ ĐŝƐͲĂĐƚŝŶŐ ĞůĞŵĞŶƚƐ ƚĂƌŐĞƚŝŶŐ ƚŚĞŵ ƚŽ ĞǆŽƐŽŵĞ ŶĂŶŽͲǀĞƐŝĐůĞƐ͘ D͘
'ĞŶŽŵŝĐƐϭϮ^ƵƉƉůϯ͕^ϭϴ͘
ĞďĂǁǇ͕D͕͘ ŽŵďĞƐ͕s͕͘ >ĞĞ͕͕͘ :ĂŝƐǁĂů͕Z͕͘ 'ŽŶŐ͕:͕͘ ŽŶŚŽƵƌĞ͕͕͘ ĂŶĚ 'ƌĂƵ͕'͘͘ ;ϮϬϬϵͿ͘DĞŵďƌĂŶĞ
ŵŝĐƌŽƉĂƌƚŝĐůĞƐŵĞĚŝĂƚĞƚƌĂŶƐĨĞƌŽĨWͲŐůǇĐŽƉƌŽƚĞŝŶƚŽĚƌƵŐƐĞŶƐŝƚŝǀĞĐĂŶĐĞƌĐĞůůƐ͘>ĞƵŬĞŵŝĂϮϯ͕ϭϲϰϯͲ
ϭϲϰϵ͘
ĞůůŽŶ͕'͕͘ DŝĐŚĞůͲĂůĞŵĂƌĚ͕>͕͘ dŚŽƵǀĞŶŽƚ͕͕͘ :ĂŐŶĞĂƵǆ͕s͕͘ WŽŝƚĞǀŝŶ͕&͕͘ DĂůĐƵƐ͕͕͘ ĐĐĂƌƚ͕E͕͘
>ĂǇĂŶŝ͕D͘W͕͘ ǇŵĂƌĚ͕D͕͘ ĞƌŶŽŶ͕,͕͘ ŝĞŶǀĞŶƵ͕:͕͘ ŽƵƌƚŶĞǇ͕D͕͘ ŽƌŝŶŐ͕'͕͘ 'ŝůůǇ͕͕͘ 'ŝůůǇ͕Z͕͘ >ĂŵǇ͕͕͘
>ĞǀƌĞǇ͕,͕͘DŽƌĞů͕z͕͘WĂƵůŝŶ͕͕͘WĞƌƌĂƵĚ͕&͕͘ZŽĚŝůůŽŶ͕>͕͘^ĞŶĞ͕͕͘ ^Ž͕^͕͘dŽƵƌĂŝŶĞͲDŽƵůŝŶ͕&͕͘WĂǀŝƌĂŶŝ͕͕͘
ĂŶĚ͘ ;ϭϵϵϳͿ͘ĞƌŽƐŽůĂĚŵŝŶŝƐƚƌĂƚŝŽŶŽĨĂƌĞĐŽŵďŝŶĂŶƚĂĚĞŶŽǀŝƌƵƐĞǆƉƌĞƐƐŝŶŐ&dZƚŽĐǇƐƚŝĐĨŝďƌŽƐŝƐ
ƉĂƚŝĞŶƚƐ͗ĂƉŚĂƐĞ/ĐůŝŶŝĐĂůƚƌŝĂů͘,Ƶŵ͘'ĞŶĞdŚĞƌ͘ϴ͕ϭϱͲϮϱ͘
ĞŶĚĞƌƌĂ͕͕͘&ĂƵƐƐĂƚ͕͘D͕͘^ĂǇĂĚĂ͕>͕͘WĞƌƌŽƚ͕:͘z͕͘ŚĂŽƵŝ͕͕͘DĂƌŝĞ͕:͘W͕͘ĂŶĚ>ĞŐƌĂŶĚ͕K͘;ϮϬϬϰͿ͘ƌĞĂƐƚ
ĐĂŶĐĞƌƌĞƐŝƐƚĂŶĐĞƉƌŽƚĞŝŶĂŶĚWͲŐůǇĐŽƉƌŽƚĞŝŶŝŶϭϰϵĂĚƵůƚĂĐƵƚĞŵǇĞůŽŝĚůĞƵŬĞŵŝĂƐ͘ůŝŶĂŶĐĞƌZĞƐ͘
ϭϬ͕ϳϴϵϲͲϳϵϬϮ͘
ĞƌŐĞƌ͕,͘͕͘ ŶĚĞƌƐŽŶ͕D͘W͕͘ 'ƌĞŐŽƌǇ͕Z͘:͕͘ dŚŽŵƉƐŽŶ͕^͕͘ ,ŽǁĂƌĚ͕W͘t͕͘ DĂƵƌĞƌ͕Z͘͕͘ DƵůůŝŐĂŶ͕Z͕͘
^ŵŝƚŚ͕͘͕͘ĂŶĚtĞůƐŚ͕D͘:͘;ϭϵϵϭͿ͘/ĚĞŶƚŝĨŝĐĂƚŝŽŶĂŶĚƌĞŐƵůĂƚŝŽŶŽĨƚŚĞĐǇƐƚŝĐĨŝďƌŽƐŝƐƚƌĂŶƐŵĞŵďƌĂŶĞ
ĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌͲŐĞŶĞƌĂƚĞĚĐŚůŽƌŝĚĞĐŚĂŶŶĞů͘:͘ůŝŶ/ŶǀĞƐƚϴϴ͕ϭϰϮϮͲϭϰϯϭ͘
ĞƌŐĞƌ͕,͘͕͘ dƌĂǀŝƐ͕^͘D͕͘ ĂŶĚ tĞůƐŚ͕D͘:͘ ;ϭϵϵϯͿ͘ ZĞŐƵůĂƚŝŽŶ ŽĨ ƚŚĞ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ ƚƌĂŶƐŵĞŵďƌĂŶĞ
ĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌůͲĐŚĂŶŶĞůďǇƐƉĞĐŝĨŝĐƉƌŽƚĞŝŶŬŝŶĂƐĞƐĂŶĚƉƌŽƚĞŝŶƉŚŽƐƉŚĂƚĂƐĞƐ͘:͘ŝŽů͘ŚĞŵ͘
Ϯϲϴ͕ϮϬϯϳͲϮϬϰϳ͘
ŝĞŵĂŶƐͲKůĚĞŚŝŶŬĞů͕͕͘ ŽĞǀĞŶ͕D͘<͕͘ ĂŶĚ WŽŽůŵĂŶ͕͘ ;ϮϬϬϲͿ͘  ƚƌĂŶƐƉŽƌƚĞƌ ĂƌĐŚŝƚĞĐƚƵƌĞ ĂŶĚ
ƌĞŐƵůĂƚŽƌǇƌŽůĞƐŽĨĂĐĐĞƐƐŽƌǇĚŽŵĂŝŶƐ͘&^>Ğƚƚ͘ϱϴϬ͕ϭϬϮϯͲϭϬϯϱ͘
ƌǇĂŶ͘^ƚƌĂƵƐƐĂŶĚƵŐĞŶŝĂ͕͘ ;ϮϬϭϯͿ͘'ĞŶĞdŚĞƌĂƉǇ ĨŽƌDĞůĂŶŽŵĂ͗WƌŽŐƌĞƐƐĂŶĚWĞƌƐƉĞĐƚŝǀĞƐ͕͘Ɖ͘
Ϯϵϯ͘
ƵƌŐĞƌ͕͕͘ ^ĐŚŽĐŬ͕^͕͘ dŚŽŵƉƐŽŶ͕͘^͕͘ DŽŶƚĞǌĂŶŽ͕͘͕͘ ,ĂŬŝŵ͕͘D͕͘ ĂŶĚ dŽƵǇǌ͕Z͘D͘ ;ϮϬϭϯͿ͘
DŝĐƌŽƉĂƌƚŝĐůĞƐ͗ďŝŽŵĂƌŬĞƌƐĂŶĚďĞǇŽŶĚ͘ůŝŶ^Đŝ;>ŽŶĚͿϭϮϰ͕ϰϮϯͲϰϰϭ͘
ƵƐĐŚ͕Z͘;ϭϵϵϬͿ͘KŶƚŚĞŚŝƐƚŽƌǇŽĨĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘ĐƚĂhŶŝǀĂƌŽů͘DĞĚ;WƌĂŚĂͿϯϲ͕ϭϯͲϭϱ͘
ƵƐĐŚŽǁ͕^͘/͕͘EŽůƚĞͲΖƚ,ŽĞŶ͕͘E͕͘ǀĂŶ͕E͘'͕͘WŽůƐ͕D͘^͕͘ƚĞŶ͕͘d͕͘>ĂƵǁĞŶ͕D͕͘KƐƐĞŶĚŽƌƉ͕&͕͘DĞůŝĞĨ͕͘:͕͘
ZĂƉŽƐŽ͕'͕͘tƵďďŽůƚƐ͕Z͕͘tĂƵďĞŶ͕D͘,͕͘ĂŶĚ^ƚŽŽƌǀŽŐĞů͕t͘;ϮϬϬϵͿ͘D,//ŝŶĚĞŶĚƌŝƚŝĐĐĞůůƐŝƐƚĂƌŐĞƚĞĚ
ƚŽůǇƐŽƐŽŵĞƐŽƌdĐĞůůͲŝŶĚƵĐĞĚĞǆŽƐŽŵĞƐǀŝĂĚŝƐƚŝŶĐƚŵƵůƚŝǀĞƐŝĐƵůĂƌďŽĚǇƉĂƚŚǁĂǇƐ͘dƌĂĨĨŝĐ͘ϭϬ͕ϭϱϮϴͲ
ϭϱϰϮ͘
ZĠĨĠƌĞŶĐĞƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
ϭϴϭ

ĂƉůĞŶ͕E͘:͕͘ůƚŽŶ͕͘t͕͘DŝĚĚůĞƚŽŶ͕W͘'͕͘ŽƌŝŶ͕:͘Z͕͘ ^ƚĞǀĞŶƐŽŶ͕͘:͕͘'ĂŽ͕y͕͘ƵƌŚĂŵ͕^͘Z͕͘ :ĞĨĨĞƌǇ͕W͘<͕͘
,ŽĚƐŽŶ͕D͘͕͘ŽƵƚĞůůĞ͕͕͘ĂŶĚ͘;ϭϵϵϱͿ͘>ŝƉŽƐŽŵĞͲŵĞĚŝĂƚĞĚ&dZŐĞŶĞƚƌĂŶƐĨĞƌƚŽƚŚĞŶĂƐĂůĞƉŝƚŚĞůŝƵŵ
ŽĨƉĂƚŝĞŶƚƐǁŝƚŚĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘EĂƚ͘DĞĚϭ͕ϯϵͲϰϲ͘
ŚĞŶŐ͕^͘,͕͘'ƌĞŐŽƌǇ͕Z͘:͕͘DĂƌƐŚĂůů͕:͕͘WĂƵů͕^͕͘^ŽƵǌĂ͕͘t͕͘tŚŝƚĞ͕'͘͕͘KΖZŝŽƌĚĂŶ͕͘Z͕͘ĂŶĚ^ŵŝƚŚ͕͘͘
;ϭϵϵϬͿ͘ĞĨĞĐƚŝǀĞŝŶƚƌĂĐĞůůƵůĂƌƚƌĂŶƐƉŽƌƚĂŶĚƉƌŽĐĞƐƐŝŶŐŽĨ&dZŝƐƚŚĞŵŽůĞĐƵůĂƌďĂƐŝƐŽĨŵŽƐƚĐǇƐƚŝĐ
ĨŝďƌŽƐŝƐ͘Ğůůϲϯ͕ϴϮϳͲϴϯϰ͘
ŚŝůĚĞƌƐ͕D͕͘ĐŬĞů͕'͕͘,ŝŵŵĞů͕͕͘ĂŶĚĂůĚǁĞůů͕:͘;ϮϬϬϳͿ͘ŶĞǁŵŽĚĞůŽĨĐǇƐƚŝĐĨŝďƌŽƐŝƐƉĂƚŚŽůŽŐǇ͗ůĂĐŬ
ŽĨƚƌĂŶƐƉŽƌƚŽĨŐůƵƚĂƚŚŝŽŶĞĂŶĚŝƚƐƚŚŝŽĐǇĂŶĂƚĞĐŽŶũƵŐĂƚĞƐ͘DĞĚ͘,ǇƉŽƚŚĞƐĞƐϲϴ͕ϭϬϭͲϭϭϮ͘
ůĂǇƚŽŶ͕͕͘DŝƚĐŚĞůů͕:͘W͕͘ŽƵƌƚ͕:͕͘DĂƐŽŶ͕D͘͕͘ĂŶĚdĂďŝ͕͘ ;ϮϬϬϳͿ͘,ƵŵĂŶƚƵŵŽƌͲĚĞƌŝǀĞĚĞǆŽƐŽŵĞƐ
ƐĞůĞĐƚŝǀĞůǇŝŵƉĂŝƌůǇŵƉŚŽĐǇƚĞƌĞƐƉŽŶƐĞƐƚŽŝŶƚĞƌůĞƵŬŝŶͲϮ͘ĂŶĐĞƌZĞƐ͘ϲϳ͕ϳϰϱϴͲϳϰϲϲ͘
ŽĐůĞƚͲEŝŶŝŶ͕:͕͘ZŽĐŚĂƚ͕d͕͘WŽŝƚƌǇ͕^͕͘ĂŶĚŚĂŶƐŽŶ͕D͘;ϮϬϬϮͿ͘ŝƐĐƌŝŵŝŶĂƚŝŽŶďĞƚǁĞĞŶĐǇƐƚŝĐĨŝďƌŽƐŝƐĂŶĚ
&dZͲĐŽƌƌĞĐƚĞĚĞƉŝƚŚĞůŝĂůĐĞůůƐďǇĂŵĞŵďƌĂŶĞƉŽƚĞŶƚŝĂůͲƐĞŶƐŝƚŝǀĞƉƌŽďĞ͘ǆƉ͘>ƵŶŐZĞƐ͘Ϯϴ͕ϭϴϭͲϭϵϵ͘
ŽŚŶ͕:͘͕͘&ƌŝĞĚŵĂŶ͕<͘:͕͘EŽŽŶĞ͕W͘'͕͘<ŶŽǁůĞƐ͕D͘Z͕͘^ŝůǀĞƌŵĂŶ͕>͘D͕͘ĂŶĚ:ŽǁĞůů͕W͘^͘ ;ϭϵϵϴͿ͘ZĞůĂƚŝŽŶ
ďĞƚǁĞĞŶŵƵƚĂƚŝŽŶƐŽĨƚŚĞĐǇƐƚŝĐĨŝďƌŽƐŝƐŐĞŶĞĂŶĚŝĚŝŽƉĂƚŚŝĐƉĂŶĐƌĞĂƚŝƚŝƐ͘E͘ŶŐů͘:͘DĞĚ͘ϯϯϵ͕ϲϱϯͲ
ϲϱϴ͘
ŽůĂƐ͕:͕͘ &ĂƵƌĞ͕'͕͘ ^ĂƵƐƐĞƌĞĂƵ͕͕͘ dƌƵĚĞů͕^͕͘ ZĂďĞŚ͕t͘D͕͘ ŝƚĂŵ͕^͕͘ 'ƵĞƌƌĞƌĂ͕/͘͕͘ &ƌŝƚƐĐŚ͕:͕͘ ^ĞƌŵĞƚͲ
'ĂƵĚĞůƵƐ͕/͕͘ ĂǀĞǌĂĐ͕E͕͘ ƌŽƵŝůůĂƌĚ͕&͕͘ >ƵŬĂĐƐ͕'͘>͕͘ ,ĞƌƌŵĂŶŶ͕,͕͘ KůůĞƌŽ͕D͕͘ ĂŶĚ ĚĞůŵĂŶ͕͘ ;ϮϬϭϮͿ͘
ŝƐƌƵƉƚŝŽŶŽĨ ĐǇƚŽŬĞƌĂƚŝŶͲϴ ŝŶƚĞƌĂĐƚŝŽŶǁŝƚŚ&ϱϬϴĚĞůͲ&dZĐŽƌƌĞĐƚƐ ŝƚƐ ĨƵŶĐƚŝŽŶĂůĚĞĨĞĐƚ͘,Ƶŵ͘DŽů͘
'ĞŶĞƚϮϭ͕ϲϮϯͲϲϯϰ͘
ŽůŽŵďŽ͕D͕͘DŽŝƚĂ͕͕͘ǀĂŶ͕E͘'͕͘<ŽǁĂů͕:͕͘sŝŐŶĞƌŽŶ͕:͕͘ĞŶĂƌŽĐŚ͕W͕͘DĂŶĞů͕E͕͘DŽŝƚĂ͕>͘&͕͘dŚĞƌǇ͕͕͘ĂŶĚ
ZĂƉŽƐŽ͕'͘ ;ϮϬϭϯͿ͘ ŶĂůǇƐŝƐ ŽĨ ^Zd ĨƵŶĐƚŝŽŶƐ ŝŶ ĞǆŽƐŽŵĞ ďŝŽŐĞŶĞƐŝƐ͕ ĐŽŵƉŽƐŝƚŝŽŶ ĂŶĚ ƐĞĐƌĞƚŝŽŶ
ŚŝŐŚůŝŐŚƚƐƚŚĞŚĞƚĞƌŽŐĞŶĞŝƚǇŽĨĞǆƚƌĂĐĞůůƵůĂƌǀĞƐŝĐůĞƐ͘:Ğůů^ĐŝϭϮϲ͕ϱϱϱϯͲϱϱϲϱ͘
ŽůŽŵďŽ͕D͕͘ZĂƉŽƐŽ͕'͕͘ĂŶĚdŚĞƌǇ͕͘;ϮϬϭϰͿ͘ŝŽŐĞŶĞƐŝƐ͕ƐĞĐƌĞƚŝŽŶ͕ĂŶĚ ŝŶƚĞƌĐĞůůƵůĂƌ ŝŶƚĞƌĂĐƚŝŽŶƐŽĨ
ĞǆŽƐŽŵĞƐĂŶĚŽƚŚĞƌĞǆƚƌĂĐĞůůƵůĂƌǀĞƐŝĐůĞƐ͘ŶŶƵ͘ZĞǀ͘ĞůůĞǀ͘ŝŽů͘ϯϬ͕ϮϱϱͲϮϴϵ͘
ŽŶŶĞƌ͕'͘͕͘ tŝũŬƐƚƌŽŵͲ&ƌĞŝ͕͕͘ ZĂŶĚĞůů͕^͘,͕͘ &ĞƌŶĂŶĚĞǌ͕s͘͕͘ ĂŶĚ ^ĂůĂƚŚĞ͕D͘ ;ϮϬϬϳͿ͘ dŚĞ
ůĂĐƚŽƉĞƌŽǆŝĚĂƐĞƐǇƐƚĞŵůŝŶŬƐĂŶŝŽŶƚƌĂŶƐƉŽƌƚƚŽŚŽƐƚĚĞĨĞŶƐĞŝŶĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘&^>Ğƚƚ͘ϱϴϭ͕ϮϳϭͲϮϳϴ͘
ŽƌũŽŶ͕^͕͘ 'ŽŶǌĂůĞǌ͕'͕͘ ,ĞŶŶŝŶŐ͕W͕͘ 'ƌŝĐŚŝŶĞ͕͕͘ >ŝŶĚŚŽůŵ͕>͕͘ ŽƵůĂŶŐĞƌ͕W͕͘ &ĞŶĚĞƌ͕W͕͘ ĂŶĚ ,ŽŶŐ͕^͘^͘
;ϮϬϭϭͿ͘ĞůůĞŶƚƌǇĂŶĚƚƌĂĨĨŝĐŬŝŶŐŽĨŚƵŵĂŶĂĚĞŶŽǀŝƌƵƐďŽƵŶĚƚŽďůŽŽĚĨĂĐƚŽƌyŝƐĚĞƚĞƌŵŝŶĞĚďǇƚŚĞ
ĨŝďĞƌƐĞƌŽƚǇƉĞĂŶĚŶŽƚŚĞǆŽŶ͗ŚĞƉĂƌĂŶƐƵůĨĂƚĞŝŶƚĞƌĂĐƚŝŽŶ͘W>Ž^͘KŶĞ͘ϲ͕ĞϭϴϮϬϱ͘
ŽƚƚĞŶ͕:͘&͘ ĂŶĚ tĞůƐŚ͕D͘:͘ ;ϭϵϵϳͿ͘ ŽǀĂůĞŶƚ ŵŽĚŝĨŝĐĂƚŝŽŶ ŽĨ ƚŚĞ ƌĞŐƵůĂƚŽƌǇ ĚŽŵĂŝŶ ŝƌƌĞǀĞƌƐŝďůǇ
ƐƚŝŵƵůĂƚĞƐĐǇƐƚŝĐĨŝďƌŽƐŝƐƚƌĂŶƐŵĞŵďƌĂŶĞĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌ͘:͘ŝŽů͘ŚĞŵ͘ϮϳϮ͕ϮϱϲϭϳͲϮϱϲϮϮ͘
ƌĞƐĐŝƚĞůůŝ͕Z͕͘ >ĂƐƐĞƌ͕͕͘ ^ǌĂďŽ͕d͘'͕͘ <ŝƚƚĞů͕͕͘ ůĚŚ͕D͕͘ ŝĂŶǌĂŶŝ͕/͕͘ ƵǌĂƐ͕͘/͕͘ ĂŶĚ >ŽƚǀĂůů͕:͘ ;ϮϬϭϯͿ͘
ŝƐƚŝŶĐƚZEƉƌŽĨŝůĞƐŝŶƐƵďƉŽƉƵůĂƚŝŽŶƐŽĨĞǆƚƌĂĐĞůůƵůĂƌǀĞƐŝĐůĞƐ͗ĂƉŽƉƚŽƚŝĐďŽĚŝĞƐ͕ŵŝĐƌŽǀĞƐŝĐůĞƐĂŶĚ
ĞǆŽƐŽŵĞƐ͘:ǆƚƌĂĐĞůů͘sĞƐŝĐůĞƐ͘Ϯ͘
ƌǇƐƚĂů͕Z͘'͕͘DĐůǀĂŶĞǇ͕E͘'͕͘ZŽƐĞŶĨĞůĚ͕D͘͕͘ŚƵ͕͘^͕͘DĂƐƚƌĂŶŐĞůŝ͕͕͘,ĂǇ͕:͘'͕͘ƌŽĚǇ͕^͘>͕͘:ĂĨĨĞ͕,͘͕͘
ŝƐƐĂ͕E͘d͕͘ĂŶĚĂŶĞů͕͘;ϭϵϵϰͿ͘ĚŵŝŶŝƐƚƌĂƚŝŽŶŽĨĂŶĂĚĞŶŽǀŝƌƵƐĐŽŶƚĂŝŶŝŶŐƚŚĞŚƵŵĂŶ&dZĐEƚŽ
ƚŚĞƌĞƐƉŝƌĂƚŽƌǇƚƌĂĐƚŽĨŝŶĚŝǀŝĚƵĂůƐǁŝƚŚĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘EĂƚ͘'ĞŶĞƚϴ͕ϰϮͲϱϭ͘
Ζ,ĞƌĞůůĞ͕&͘;ϮϬϬϳͿ͘KŶĂŶŝŶǀŝƐŝďůĞŵŝĐƌŽďĞĂŶƚĂŐŽŶŝƐƚŝĐƚŽǁĂƌĚĚǇƐĞŶƚĞƌŝĐďĂĐŝůůŝ͗ďƌŝĞĨŶŽƚĞďǇDƌ͘&͘
Ζ,ĞƌĞůůĞ͕ƉƌĞƐĞŶƚĞĚďǇDƌ͘ZŽƵǆ͘ϭϵϭϳ͘ZĞƐ͘DŝĐƌŽďŝŽů͘ϭϱϴ͕ϱϱϯͲϱϱϰ͘
ZĠĨĠƌĞŶĐĞƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
ϭϴϮ

ĂŚĂŶ͕͕͘ǀĂŐĞůŝĚŝƐ͕͕͘,ĂŶƌĂŚĂŶ͕:͘t͕͘,ŝŶŬƐŽŶ͕͘͕͘:ŝĂ͕z͕͘>ƵŽ͕:͕͘ĂŶĚŚƵ͕d͘;ϮϬϬϭͿ͘ZĞŐƵůĂƚŝŽŶŽĨƚŚĞ
&dZĐŚĂŶŶĞůďǇƉŚŽƐƉŚŽƌǇůĂƚŝŽŶ͘WĨůƵŐĞƌƐƌĐŚϰϰϯ^ƵƉƉůϭ͕^ϵϮͲ^ϵϲ͘
ĂůƚŽŶ͕͘:͘;ϭϵϳϱͿ͘DŝĐƌŽǀĞƐŝĐůĞƐĂŶĚǀĞƐŝĐůĞƐŽĨŵƵůƚŝǀĞƐŝĐƵůĂƌďŽĚŝĞƐǀĞƌƐƵƐΗǀŝƌƵƐͲůŝŬĞΗƉĂƌƚŝĐůĞƐ͘:͘
EĂƚů͘ĂŶĐĞƌ/ŶƐƚ͘ϱϰ͕ϭϭϯϳͲϭϭϰϴ͘
ĂůƚŽŶ͕:͕͘ <ĂůŝĚ͕K͕͘ ^ĐŚƵƐŚĂŶ͕D͕͘ ĞŶͲdĂů͕E͕͘ ĂŶĚsŝůůĂͲ&ƌĞŝǆĂ͕:͘ ;ϮϬϭϮͿ͘EĞǁŵŽĚĞůŽĨ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ
ƚƌĂŶƐŵĞŵďƌĂŶĞ ĐŽŶĚƵĐƚĂŶĐĞ ƌĞŐƵůĂƚŽƌ ƉƌŽƉŽƐĞƐ ĂĐƚŝǀĞ ĐŚĂŶŶĞůͲůŝŬĞ ĐŽŶĨŽƌŵĂƚŝŽŶ͘ :͘ ŚĞŵ͘ /ŶĨ͘
DŽĚĞů͘ϱϮ͕ϭϴϰϮͲϭϴϱϯ͘
ĂŶǌĞƌ͕<͘D͕͘ <ƌĂŶŝĐŚ͕>͘Z͕͘ ZƵĨ͕t͘W͕͘ ĂŐƐĂůͲ'ĞƚŬŝŶ͕K͕͘ tŝŶƐůŽǁ͕͘Z͕͘ ŚƵ͕>͕͘ sĂŶĚĞƌďƵƌŐ͕͘Z͕͘ ĂŶĚ
DĐ>ĞĂŶ͕W͘:͘ ;ϮϬϭϮͿ͘ ǆŽƐŽŵĂů ĐĞůůͲƚŽͲĐĞůů ƚƌĂŶƐŵŝƐƐŝŽŶ ŽĨ ĂůƉŚĂ ƐǇŶƵĐůĞŝŶ ŽůŝŐŽŵĞƌƐ͘ DŽů͘
EĞƵƌŽĚĞŐĞŶĞƌ͘ϳ͕ϰϮ͘
ĂǀĞǌĂĐ͕E͕͘ dŽŶĚĞůŝĞƌ͕͕͘ >ŝƉĞĐŬĂ͕:͕͘ &ĂŶĞŶ͕W͕͘ ĞŵĂƵŐƌĞ͕&͕͘ ĞďƐŬŝ͕:͕͘ ĂĚůĞǌ͕D͕͘ ^ĐŚƌĂƚƚĞŶŚŽůǌ͕͕͘
ĂŚŝůů͕D͘͕͘ĂŶĚĚĞůŵĂŶ͕͘ ;ϮϬϬϰͿ͘'ůŽďĂůƉƌŽƚĞŽŵŝĐĂƉƉƌŽĂĐŚƵŶŵĂƐŬƐ ŝŶǀŽůǀĞŵĞŶƚŽĨŬĞƌĂƚŝŶƐϴ
ĂŶĚϭϴŝŶƚŚĞĚĞůŝǀĞƌǇŽĨĐǇƐƚŝĐĨŝďƌŽƐŝƐƚƌĂŶƐŵĞŵďƌĂŶĞĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌ;&dZͿͬĚĞůƚĂ&ϱϬϴͲ&dZ
ƚŽƚŚĞƉůĂƐŵĂŵĞŵďƌĂŶĞ͘WƌŽƚĞŽŵŝĐƐ͘ϰ͕ϯϴϯϯͲϯϴϰϰ͘
Ğ͕d͘:͕͘,ĞƌƐĐŚůŝŬ͕>͕͘tĂůĚŶĞƌ͕͕͘ĂŶĚDŽŶŐŝŶŝ͕͘ ;ϮϬϭϱͿ͘ŵĞƌŐŝŶŐƌŽůĞƐŽĨĞǆŽƐŽŵĞƐ ŝŶŶŽƌŵĂůĂŶĚ
ƉĂƚŚŽůŽŐŝĐĂů ĐŽŶĚŝƚŝŽŶƐ͗ŶĞǁ ŝŶƐŝŐŚƚƐ ĨŽƌĚŝĂŐŶŽƐŝƐĂŶĚ ƚŚĞƌĂƉĞƵƚŝĐĂƉƉůŝĐĂƚŝŽŶƐ͘&ƌŽŶƚ /ŵŵƵŶŽů͘ϲ͕
ϮϬϯ͘
ĞĂŶ͕D͕͘ ,ĂŵŽŶ͕z͕͘ ĂŶĚ ŚŝŵŝŶŝ͕'͘ ;ϮϬϬϭͿ͘ dŚĞ ŚƵŵĂŶ dWͲďŝŶĚŝŶŐ ĐĂƐƐĞƚƚĞ ;Ϳ ƚƌĂŶƐƉŽƌƚĞƌ
ƐƵƉĞƌĨĂŵŝůǇ͘:͘>ŝƉŝĚZĞƐ͘ϰϮ͕ϭϬϬϳͲϭϬϭϳ͘
ĞďĂƌďŝĞƵǆ͕>͕͘>ĞĚƵĐ͕͕͘DĂƵƌĂ͕͕͘DŽƌĞůůŽ͕͕͘ƌŝƐĐƵŽůŽ͕͕͘'ƌŽƐƐŝ͕K͕͘ĂůůŽǇ͕s͕͘ĂŶĚdŽƵƋƵŝ͕>͘;ϮϬϭϬͿ͘
ĂĐƚĞƌŝŽƉŚĂŐĞƐ ĐĂŶ ƚƌĞĂƚ ĂŶĚ ƉƌĞǀĞŶƚ WƐĞƵĚŽŵŽŶĂƐ ĂĞƌƵŐŝŶŽƐĂ ůƵŶŐ ŝŶĨĞĐƚŝŽŶƐ͘ : /ŶĨĞĐƚ͘ ŝƐ͘ ϮϬϭ͕
ϭϬϵϲͲϭϭϬϰ͘
ĞƌĞŐŝďƵƐ͕D͘͕͘ dĞƚƚĂ͕͕͘ ĂŶĚ ĂŵƵƐƐŝ͕'͘ ;ϮϬϭϬͿ͘ dŚĞ ĚǇŶĂŵŝĐ ƐƚĞŵ ĐĞůů ŵŝĐƌŽĞŶǀŝƌŽŶŵĞŶƚ ŝƐ
ŽƌĐŚĞƐƚƌĂƚĞĚďǇŵŝĐƌŽǀĞƐŝĐůĞͲŵĞĚŝĂƚĞĚƚƌĂŶƐĨĞƌŽĨŐĞŶĞƚŝĐŝŶĨŽƌŵĂƚŝŽŶ͘,ŝƐƚŽů͘,ŝƐƚŽƉĂƚŚŽů͘Ϯϱ͕ϯϵϳͲ
ϰϬϰ͘
ŝ^ĂŶƚΖŐŶĞƐĞ͕W͘͕͘ĂƌůŝŶŐ͕Z͘͕͘WĞƌĞƌĂ͕'͘͕͘ĂŶĚ^ŚĞĂ͕͘;ϭϵϱϯͿ͘ďŶŽƌŵĂůĞůĞĐƚƌŽůǇƚĞĐŽŵƉŽƐŝƚŝŽŶ
ŽĨƐǁĞĂƚŝŶĐǇƐƚŝĐĨŝďƌŽƐŝƐŽĨƚŚĞƉĂŶĐƌĞĂƐ͖ĐůŝŶŝĐĂůƐŝŐŶŝĨŝĐĂŶĐĞĂŶĚƌĞůĂƚŝŽŶƐŚŝƉƚŽƚŚĞĚŝƐĞĂƐĞ͘WĞĚŝĂƚƌŝĐƐ
ϭϮ͕ϱϰϵͲϱϲϯ͘
ŶŐĞůŚĂƌĚƚ͕:͘&͕͘ zĂŶŬĂƐŬĂƐ͕:͘Z͕͘ ƌŶƐƚ͕^͘͕͘ zĂŶŐ͕z͕͘ DĂƌŝŶŽ͕͘Z͕͘ ŽƵĐŚĞƌ͕Z͘͕͘ ŽŚŶ͕:͘͕͘ ĂŶĚ
tŝůƐŽŶ͕:͘D͘ ;ϭϵϵϮͿ͘ ^ƵďŵƵĐŽƐĂů ŐůĂŶĚƐĂƌĞ ƚŚĞƉƌĞĚŽŵŝŶĂŶƚ ƐŝƚĞŽĨ&dZĞǆƉƌĞƐƐŝŽŶ ŝŶ ƚŚĞŚƵŵĂŶ
ďƌŽŶĐŚƵƐ͘EĂƚ͘'ĞŶĞƚϮ͕ϮϰϬͲϮϰϴ͘
ƐĐƌĞǀĞŶƚĞ͕͕͘ <ĞůůĞƌ͕^͕͘ ůƚĞǀŽŐƚ͕W͕͘ ĂŶĚ ŽƐƚĂ͕:͘ ;ϮϬϭϭͿ͘ /ŶƚĞƌĂĐƚŝŽŶ ĂŶĚ ƵƉƚĂŬĞ ŽĨ ĞǆŽƐŽŵĞƐ ďǇ
ŽǀĂƌŝĂŶĐĂŶĐĞƌĐĞůůƐ͘D͘ĂŶĐĞƌϭϭ͕ϭϬϴ͘
ƐĐƵĚŝĞƌ͕͕͘ŽƌǀĂů͕d͕͘ŚĂƉƵƚ͕E͕͘ŶĚƌĞ͕&͕͘ĂďǇ͕D͘W͕͘EŽǀĂƵůƚ͕^͕͘&ůĂŵĞŶƚ͕͕͘>ĞďŽƵůĂŝƌĞ͕͕͘ŽƌŐ͕͕͘
ŵŝŐŽƌĞŶĂ͕^͕͘ ŽĐĐĂĐĐŝŽ͕͕͘ ŽŶŶĞƌŽƚ͕͕͘ ŚĞůůŝŶ͕K͕͘DŽǀĂƐƐĂŐŚ͕D͕͘ WŝƉĞƌŶŽ͕^͕͘ ZŽďĞƌƚ͕͕͘ ^ĞƌƌĂ͕s͕͘
sĂůĞŶƚĞ͕E͕͘>ĞWĞĐƋ͕:͘͕͘^ƉĂƚǌ͕͕͘>ĂŶƚǌ͕K͕͘dƵƌƐǌ͕d͕͘ŶŐĞǀŝŶ͕͕͘ĂŶĚŝƚǀŽŐĞů͕>͘;ϮϬϬϱͿ͘sĂĐĐŝŶĂƚŝŽŶŽĨ
ŵĞƚĂƐƚĂƚŝĐŵĞůĂŶŽŵĂƉĂƚŝĞŶƚƐǁŝƚŚĂƵƚŽůŽŐŽƵƐĚĞŶĚƌŝƚŝĐĐĞůů;ͿĚĞƌŝǀĞĚͲĞǆŽƐŽŵĞƐ͗ƌĞƐƵůƚƐŽĨƚŚĞĨŝƌƐƚ
ƉŚĂƐĞ/ĐůŝŶŝĐĂůƚƌŝĂů͘:dƌĂŶƐů͘DĞĚϯ͕ϭϬ͘
&ĂƌďĞƌ͕^͘;ϭϵϰϯͿ͘WĂŶĐƌĞĂƚŝĐŝŶƐƵĨĨŝĐŝĞŶĐǇĂŶĚƚŚĞĐĞůŝĂĐƐǇŶĚƌŽŵĞ͘EŶŐů:DĞĚϲϱϯͲϲϴϮ͘
ZĠĨĠƌĞŶĐĞƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
ϭϴϯ

&ĂƌŝŶŚĂ͕͘D͕͘ EŽŐƵĞŝƌĂ͕W͕͘ DĞŶĚĞƐ͕&͕͘ WĞŶƋƵĞ͕͕͘ ĂŶĚ ŵĂƌĂů͕D͘͘ ;ϮϬϬϮͿ͘ dŚĞ ŚƵŵĂŶ ŶĂ:
ŚŽŵŽůŽŐƵĞ;,ĚũͿͲϭͬŚĞĂƚͲƐŚŽĐŬƉƌŽƚĞŝŶ;,ƐƉͿϰϬĐŽͲĐŚĂƉĞƌŽŶĞŝƐƌĞƋƵŝƌĞĚĨŽƌƚŚĞŝŶǀŝǀŽƐƚĂďŝůŝǌĂƚŝŽŶ
ŽĨƚŚĞĐǇƐƚŝĐĨŝďƌŽƐŝƐƚƌĂŶƐŵĞŵďƌĂŶĞĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌďǇ,ƐƉϳϬ͘ŝŽĐŚĞŵ͘:͘ϯϲϲ͕ϳϵϳͲϴϬϲ͘
&ĂƌŵĞŶ͕^͘>͕͘<ĂƌƉ͕W͘,͕͘EŐ͕W͕͘WĂůŵĞƌ͕͘:͕͘<ŽĞŚůĞƌ͕͘Z͕͘,Ƶ͕:͕͘ĞĂƵĚĞƚ͕͘>͕͘ĂďŶĞƌ͕:͕͘ĂŶĚtĞůƐŚ͕D͘:͘
;ϮϬϬϱͿ͘'ĞŶĞƚƌĂŶƐĨĞƌŽĨ&dZƚŽĂŝƌǁĂǇĞƉŝƚŚĞůŝĂ͗ůŽǁůĞǀĞůƐŽĨĞǆƉƌĞƐƐŝŽŶĂƌĞƐƵĨĨŝĐŝĞŶƚƚŽĐŽƌƌĞĐƚůͲ
ƚƌĂŶƐƉŽƌƚĂŶĚŽǀĞƌĞǆƉƌĞƐƐŝŽŶĐĂŶŐĞŶĞƌĂƚĞďĂƐŽůĂƚĞƌĂů&dZ͘ŵ͘:WŚǇƐŝŽů>ƵŶŐĞůůDŽů͘WŚǇƐŝŽůϮϴϵ͕
>ϭϭϮϯͲ>ϭϭϯϬ͘
&ĞǀƌŝĞƌ͕͕͘ sŝůĞƚƚĞ͕͕͘ ƌĐŚĞƌ͕&͕͘ >ŽĞǁ͕͕͘ &ĂŝŐůĞ͕t͕͘ sŝĚĂů͕D͕͘ >ĂƵĚĞ͕,͕͘ ĂŶĚ ZĂƉŽƐŽ͕'͘ ;ϮϬϬϰͿ͘ ĞůůƐ
ƌĞůĞĂƐĞƉƌŝŽŶƐŝŶĂƐƐŽĐŝĂƚŝŽŶǁŝƚŚĞǆŽƐŽŵĞƐ͘WƌŽĐEĂƚůĐĂĚ^Đŝh^ϭϬϭ͕ϵϲϴϯͲϵϲϴϴ͘
&ƌƵŚďĞŝƐ͕͕͘&ƌŽŚůŝĐŚ͕͕͘<ƵŽ͕t͘W͕͘ĂŶĚ<ƌĂŵĞƌͲůďĞƌƐ͕͘D͘;ϮϬϭϯͿ͘ǆƚƌĂĐĞůůƵůĂƌǀĞƐŝĐůĞƐĂƐŵĞĚŝĂƚŽƌƐ
ŽĨŶĞƵƌŽŶͲŐůŝĂĐŽŵŵƵŶŝĐĂƚŝŽŶ͘&ƌŽŶƚĞůůEĞƵƌŽƐĐŝ͘ϳ͕ϭϴϮ͘
&Ƶ͕>͘ ĂŶĚ ^ǌƚƵů͕͘ ;ϮϬϬϵͿ͘ ZͲĂƐƐŽĐŝĂƚĞĚ ĐŽŵƉůĞǆĞƐ ;ZƐͿ ĐŽŶƚĂŝŶŝŶŐ ĂŐŐƌĞŐĂƚĞĚ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ
ƚƌĂŶƐŵĞŵďƌĂŶĞĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌ;&dZͿĂƌĞĚĞŐƌĂĚĞĚďǇĂƵƚŽƉŚĂŐǇ͘Ƶƌ͘:͘ĞůůŝŽů͘ϴϴ͕ϮϭϱͲ
ϮϮϲ͘
'ĂďƌŝĞů͕^͘͕͘ ůĂƌŬĞ͕>͘>͕͘ ŽƵĐŚĞƌ͕Z͘͕͘ ĂŶĚ ^ƚƵƚƚƐ͕D͘:͘ ;ϭϵϵϯͿ͘ &dZ ĂŶĚŽƵƚǁĂƌĚ ƌĞĐƚŝĨǇŝŶŐ ĐŚůŽƌŝĚĞ
ĐŚĂŶŶĞůƐĂƌĞĚŝƐƚŝŶĐƚƉƌŽƚĞŝŶƐǁŝƚŚĂƌĞŐƵůĂƚŽƌǇƌĞůĂƚŝŽŶƐŚŝƉ͘EĂƚƵƌĞϯϲϯ͕ϮϲϯͲϮϲϴ͘
'ĂůůĂƚŝ͕^͘;ϮϬϭϰͿ͘ŝƐĞĂƐĞͲŵŽĚŝĨǇŝŶŐŐĞŶĞƐĂŶĚŵŽŶŽŐĞŶŝĐĚŝƐŽƌĚĞƌƐ͗ĞǆƉĞƌŝĞŶĐĞŝŶĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘ƉƉů
ůŝŶ'ĞŶĞƚϳ͕ϭϯϯͲϭϰϲ͘
'ĞŵŝŶĂƌĚ͕͕͘Ğ͕'͘͕͘ůĂŶĐ͕>͕͘ĂŶĚsŝĚĂů͕D͘;ϮϬϬϰͿ͘ĞŐƌĂĚĂƚŝŽŶŽĨWϮĚƵƌŝŶŐƌĞƚŝĐƵůŽĐǇƚĞŵĂƚƵƌĂƚŝŽŶ
ĞŶŚĂŶĐĞƐďŝŶĚŝŶŐŽĨŚƐĐϳϬĂŶĚůŝǆƚŽĂĐŽŵŵŽŶƐŝƚĞŽŶd&ZĨŽƌƐŽƌƚŝŶŐŝŶƚŽĞǆŽƐŽŵĞƐ͘dƌĂĨĨŝĐ͘ϱ͕ϭϴϭͲ
ϭϵϯ͘
'ĞŽƌŐĞ͕͘D͘ĂŶĚ:ŽŶĞƐ͕W͘D͘;ϮϬϭϮͿ͘WĞƌƐƉĞĐƚŝǀĞƐŽŶƚŚĞƐƚƌƵĐƚƵƌĞͲĨƵŶĐƚŝŽŶŽĨƚƌĂŶƐƉŽƌƚĞƌƐ͗ƚŚĞ
^ǁŝƚĐŚĂŶĚŽŶƐƚĂŶƚŽŶƚĂĐƚŵŽĚĞůƐ͘WƌŽŐ͘ŝŽƉŚǇƐ͘DŽů͘ŝŽů͘ϭϬϵ͕ϵϱͲϭϬϳ͘
'ŚŽƐƐŽƵď͕Z͕͘ >ĞŵďŽ͕&͕͘ ZƵďŝŽ͕͕͘ 'ĂŝůůĂƌĚ͕͘͕͘ ŽƵĐŚĞƚ͕:͕͘ sŝƚĂůĞ͕E͕͘ ^ůĂǀŝŬ͕:͕͘ DĂĐŚĂůĂ͕D͕͘ ĂŶĚ
ŝŵŵĞƌŵĂŶŶ͕W͘;ϮϬϭϰͿ͘^ǇŶƚĞŶŝŶͲ>/yĞǆŽƐŽŵĞďŝŽŐĞŶĞƐŝƐĂŶĚďƵĚĚŝŶŐŝŶƚŽŵƵůƚŝǀĞƐŝĐƵůĂƌďŽĚŝĞƐĂƌĞ
ĐŽŶƚƌŽůůĞĚďǇZ&ϲĂŶĚW>Ϯ͘EĂƚ͘ŽŵŵƵŶ͘ϱ͕ϯϰϳϳ͘
'ŝďƐŽŶ͕>͘͘ĂŶĚŽŽŬĞ͕Z͘͘;ϭϵϱϵͿ͘ƚĞƐƚĨŽƌĐŽŶĐĞŶƚƌĂƚŝŽŶŽĨĞůĞĐƚƌŽůǇƚĞƐŝŶƐǁĞĂƚŝŶĐǇƐƚŝĐĨŝďƌŽƐŝƐŽĨ
ƚŚĞƉĂŶĐƌĞĂƐƵƚŝůŝǌŝŶŐƉŝůŽĐĂƌƉŝŶĞďǇŝŽŶƚŽƉŚŽƌĞƐŝƐ͘WĞĚŝĂƚƌŝĐƐϮϯ͕ϱϰϱͲϱϰϵ͘
'ŝůů͕͘Z͘ĂŶĚ,ǇĚĞ͕^͘͘;ϮϬϭϰͿ͘ĞůŝǀĞƌǇŽĨŐĞŶĞƐŝŶƚŽƚŚĞ&ĂŝƌǁĂǇ͘dŚŽƌĂǆϲϵ͕ϵϲϮͲϵϲϰ͘
'ŝŶĞƐƚƌĂ͕͕͘>ĂWůĂĐĂ͕D͘͕͘^ĂůĂĚŝŶŽ͕&͕͘ĂƐƐĂƌĂ͕͕͘EĂŐĂƐĞ͕,͕͘ĂŶĚsŝƚƚŽƌĞůůŝ͕D͘>͘;ϭϵϵϴͿ͘dŚĞĂŵŽƵŶƚ
ĂŶĚ ƉƌŽƚĞŽůǇƚŝĐ ĐŽŶƚĞŶƚ ŽĨ ǀĞƐŝĐůĞƐ ƐŚĞĚ ďǇ ŚƵŵĂŶ ĐĂŶĐĞƌ ĐĞůů ůŝŶĞƐ ĐŽƌƌĞůĂƚĞƐ ǁŝƚŚ ƚŚĞŝƌ ŝŶ ǀŝƚƌŽ
ŝŶǀĂƐŝǀĞŶĞƐƐ͘ŶƚŝĐĂŶĐĞƌZĞƐ͘ϭϴ͕ϯϰϯϯͲϯϰϯϳ͘
'ŽŶǌĂůĞǌ͕'͕͘sŝƚƵƌĞƚ͕͕͘ŝWŝĞƚƌŽ͕͕͘ŚĂŶƐŽŶ͕D͕͘ŽƵůĂŶŐĞƌ͕W͕͘ĂŶĚ,ŽŶŐ͕^͘^͘ ;ϮϬϭϮͿ͘DŝĐƌŽƉĂƌƚŝĐůĞͲ
ŵĞĚŝĂƚĞĚƚƌĂŶƐĨĞƌŽĨ ƚŚĞǀŝƌĂů ƌĞĐĞƉƚŽƌƐZĂŶĚϰϲ͕ĂŶĚƚŚĞ&dZĐŚĂŶŶĞů ŝŶĂ,KĐĞůůŵŽĚĞů
ĐŽŶĨĞƌƐŶĞǁĨƵŶĐƚŝŽŶƐƚŽƚĂƌŐĞƚĐĞůůƐ͘W>Ž^͘KŶĞ͘ϳ͕ĞϱϮϯϮϲ͘
'ƌĂŶŝŽ͕K͕͘ ƐŚďŽƵƌŶĞ ǆĐŽĨĨŽŶ͕<͘:͕͘ ,ĞŶŶŝŶŐ͕W͕͘ DĞůŝŶ͕W͕͘ EŽƌĞǌ͕͕͘ 'ŽŶǌĂůĞǌ͕'͕͘ <ĂƌƉ͕W͘,͕͘
DĂŐŶƵƐƐŽŶ͕D͘<͕͘ ,Ăďŝď͕E͕͘ >ŝŶĚŚŽůŵ͕>͕͘ ĞĐƋ͕&͕͘ ŽƵůĂŶŐĞƌ͕W͕͘ ĂďŶĞƌ͕:͕͘ ĂŶĚ ,ŽŶŐ͕^͘^͘ ;ϮϬϭϬͿ͘
ĚĞŶŽǀŝƌƵƐ ϱͲĨŝďĞƌ ϯϱ ĐŚŝŵĞƌŝĐ ǀĞĐƚŽƌ ŵĞĚŝĂƚĞƐ ĞĨĨŝĐŝĞŶƚ ĂƉŝĐĂů ĐŽƌƌĞĐƚŝŽŶ ŽĨ ƚŚĞ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ
ZĠĨĠƌĞŶĐĞƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
ϭϴϰ

ƚƌĂŶƐŵĞŵďƌĂŶĞĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌĚĞĨĞĐƚŝŶĐǇƐƚŝĐĨŝďƌŽƐŝƐƉƌŝŵĂƌǇĂŝƌǁĂǇĞƉŝƚŚĞůŝĂ͘,Ƶŵ͘'ĞŶĞ
dŚĞƌ͘Ϯϭ͕ϮϱϭͲϮϲϵ͘
'ƌĂŶŝŽ͕K͕͘EŽƌĞǌ͕͕͘ƐŚďŽƵƌŶĞǆĐŽĨĨŽŶ͕<͘:͕͘<ĂƌƉ͕W͘,͕͘>ƵƐŬǇ͕D͕͘ĞĐƋ͕&͕͘ŽƵůĂŶŐĞƌ͕W͕͘ĂďŶĞƌ͕:͕͘ĂŶĚ
,ŽŶŐ͕^͘^͘;ϮϬϬϳͿ͘ĞůůƵůĂƌůŽĐĂůŝǌĂƚŝŽŶĂŶĚĂĐƚŝǀŝƚǇŽĨĚͲĚĞůŝǀĞƌĞĚ'&WͲ&dZŝŶĂŝƌǁĂǇĞƉŝƚŚĞůŝĂůĂŶĚ
ƚƌĂĐŚĞĂůĐĞůůƐ͘ŵ͘:͘ZĞƐƉŝƌ͘ĞůůDŽů͘ŝŽů͘ϯϳ͕ϲϯϭͲϲϯϵ͘
'ǇŽƌŐǇ͕͕͘ ,ƵŶŐ͕D͘͕͘ ƌĞĂŬĞĨŝĞůĚ͕y͘K͕͘ ĂŶĚ >ĞŽŶĂƌĚ͕:͘E͘ ;ϮϬϭϱͿ͘ dŚĞƌĂƉĞƵƚŝĐ ĂƉƉůŝĐĂƚŝŽŶƐ ŽĨ
ĞǆƚƌĂĐĞůůƵůĂƌǀĞƐŝĐůĞƐ͗ĐůŝŶŝĐĂůƉƌŽŵŝƐĞĂŶĚŽƉĞŶƋƵĞƐƚŝŽŶƐ͘ŶŶƵ͘ZĞǀ͘WŚĂƌŵĂĐŽůdŽǆŝĐŽů͘ϱϱ͕ϰϯϵͲϰϲϰ͘
'ǇŽƌŐǇ͕͕͘ ^ǌĂďŽ͕d͘'͕͘ WĂƐǌƚŽŝ͕D͕͘ WĂů͕͕͘DŝƐũĂŬ͕W͕͘ ƌĂĚŝ͕͕͘ >ĂƐǌůŽ͕s͕͘ WĂůůŝŶŐĞƌ͕͕͘ WĂƉ͕͕͘ <ŝƚƚĞů͕͕͘
EĂŐǇ͕'͕͘&ĂůƵƐ͕͕͘ĂŶĚƵǌĂƐ͕͘/͘;ϮϬϭϭͿ͘DĞŵďƌĂŶĞǀĞƐŝĐůĞƐ͕ĐƵƌƌĞŶƚƐƚĂƚĞͲŽĨͲƚŚĞͲĂƌƚ͗ĞŵĞƌŐŝŶŐƌŽůĞŽĨ
ĞǆƚƌĂĐĞůůƵůĂƌǀĞƐŝĐůĞƐ͘ĞůůDŽů͘>ŝĨĞ^Đŝϲϴ͕ϮϲϲϳͲϮϲϴϴ͘
,ĂĂƌĚƚ͕D͕͘ĞŶŚĂƌŽƵŐĂ͕D͕͘>ĞĐŚĂƌĚĞƵƌ͕͕͘<ĂƌƚŶĞƌ͕E͕͘ĂŶĚ>ƵŬĂĐƐ͕'͘>͘;ϭϵϵϵͿ͘ͲƚĞƌŵŝŶĂůƚƌƵŶĐĂƚŝŽŶƐ
ĚĞƐƚĂďŝůŝǌĞƚŚĞĐǇƐƚŝĐĨŝďƌŽƐŝƐƚƌĂŶƐŵĞŵďƌĂŶĞĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌǁŝƚŚŽƵƚŝŵƉĂŝƌŝŶŐŝƚƐďŝŽŐĞŶĞƐŝƐ͘
ŶŽǀĞůĐůĂƐƐŽĨŵƵƚĂƚŝŽŶ͘:ŝŽů͘ŚĞŵ͘Ϯϳϰ͕ϮϭϴϳϯͲϮϭϴϳϳ͘
,ĂƌĚŝŶŐ͕͕͘,ĞƵƐĞƌ͕:͕͘ĂŶĚ^ƚĂŚů͕W͘;ϭϵϴϯͿ͘ZĞĐĞƉƚŽƌͲŵĞĚŝĂƚĞĚĞŶĚŽĐǇƚŽƐŝƐŽĨƚƌĂŶƐĨĞƌƌŝŶĂŶĚƌĞĐǇĐůŝŶŐ
ŽĨƚŚĞƚƌĂŶƐĨĞƌƌŝŶƌĞĐĞƉƚŽƌŝŶƌĂƚƌĞƚŝĐƵůŽĐǇƚĞƐ͘:͘ĞůůŝŽů͘ϵϳ͕ϯϮϵͲϯϯϵ͘
,ĂƌƌŝƐ͕͘;ϭϵϵϮͿ͘ǇƐƚŝĐĨŝďƌŽƐŝƐŐĞŶĞ͘ƌ͘DĞĚ͘Ƶůů͘ϰϴ͕ϳϯϴͲϳϱϯ͘
,ĂƌǀĞǇ͕͘'͕͘>ĞŽƉŽůĚ͕W͘>͕͘,ĂĐŬĞƚƚ͕E͘Z͕͘'ƌĂƐƐŽ͕d͘D͕͘tŝůůŝĂŵƐ͕W͘D͕͘dƵĐŬĞƌ͕͘>͕͘<ĂŶĞƌ͕Z͘:͕͘&ĞƌƌŝƐ͕͕͘
'ŽŶĚĂ͕/͕͘^ǁĞĞŶĞǇ͕d͘͕͘ZĂŵĂůŝŶŐĂŵ͕Z͕͘<ŽǀĞƐĚŝ͕/͕͘^ŚĂŬ͕^͕͘ĂŶĚƌǇƐƚĂů͕Z͘'͘;ϭϵϵϵͿ͘ŝƌǁĂǇĞƉŝƚŚĞůŝĂů
&dZŵZE ĞǆƉƌĞƐƐŝŽŶ ŝŶ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ ƉĂƚŝĞŶƚƐ ĂĨƚĞƌ ƌĞƉĞƚŝƚŝǀĞ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŽĨ Ă ƌĞĐŽŵďŝŶĂŶƚ
ĂĚĞŶŽǀŝƌƵƐ͘:ůŝŶ/ŶǀĞƐƚϭϬϰ͕ϭϮϰϱͲϭϮϱϱ͘
,ĂƵƚĞƐƵƚŽƌŝƚĠƐĚĞ^ĂŶƚĠ͘>ĞĚĠƉŝƐƚĂŐĞŶĠŽŶĂƚĂůƐǇƐƚĠŵĂƚŝƋƵĞĚĞůĂŵƵĐŽǀŝƐĐŝĚŽƐĞĞŶ&ƌĂŶĐĞ͗ƚĂƚ
ĚĞƐůŝĞƵǆĞƚƉĞƌƐƉĞĐƚŝǀĞƐĂƉƌğƐϱĂŶƐĚĞĨŽŶĐƚŝŽŶŶĞŵĞŶƚ͘ƚĂƚĚĞƐůŝĞƵǆĞŶƐĂŶƚĠƉƵďůŝƋƵĞ͘ϮϬϬϵ͘
ZĞĨdǇƉĞ͗:ŽƵƌŶĂů;&ƵůůͿ
,ĞŐĞĚƵƐd͕'͘D͘Ă͘Z͘:͘;ϮϬϭϭͿ͘&dZ͗hŶĚĞƌƐƚĂŶĚŝŶŐƚŚĞĐĂƵƐĞĂŶĚŝŶĨůƵĞŶĐŝŶŐƚŚĞŽƵƚĐŽŵĞŽĨĂŵĂũŽƌ
ŐĞŶĞƚŝĐĚŝƐĞĂƐĞ͘/ŶdŚĞƚƌĂŶƐƉŽƌƚĞƌƐŽĨŚƵŵĂŶƉŚǇƐŝŽůŽŐǇĂŶĚĚŝƐĞĂƐĞ͕͘,͘͘>ŝŶƚŽŶ<͕ĞĚ͘tŽƌůĚ
^ĐŝĞŶƚŝĨŝĐWƵďůŝƐŚŝŶŐͿ͕ƉƉ͘ϮϲϵͲϯϬϵ͘
,ŝŐŐŝŶƐ͕͘&͘;ϭϵϵϮͿ͘ƚƌĂŶƐƉŽƌƚĞƌƐ͗ĨƌŽŵŵŝĐƌŽŽƌŐĂŶŝƐŵƐƚŽŵĂŶ͘ŶŶƵ͘ZĞǀ͘ĞůůŝŽů͘ϴ͕ϲϳͲϭϭϯ͘
,ŝŐŐŝŶƐ͕͘&͕͘'ĂůůĂŐŚĞƌ͕D͘W͕͘DŝŵŵĂĐŬ͕D͘>͕͘ĂŶĚWĞĂƌĐĞ͕^͘Z͘;ϭϵϴϴͿ͘ĨĂŵŝůǇŽĨĐůŽƐĞůǇƌĞůĂƚĞĚdWͲ
ďŝŶĚŝŶŐƐƵďƵŶŝƚƐĨƌŽŵƉƌŽŬĂƌǇŽƚŝĐĂŶĚĞƵŬĂƌǇŽƚŝĐĐĞůůƐ͘ŝŽĞƐƐĂǇƐϴ͕ϭϭϭͲϭϭϲ͘
,ŽďďƐ͕͘͕͘Ă͕d͘͕͘ĂŶĚdĂƌƌĂŶ͕Z͘;ϮϬϭϯͿ͘ŽĞƐĞƉŝƚŚĞůŝĂůƐŽĚŝƵŵĐŚĂŶŶĞůŚǇƉĞƌĂĐƚŝǀŝƚǇĐŽŶƚƌŝďƵƚĞƚŽ
ĐǇƐƚŝĐĨŝďƌŽƐŝƐůƵŶŐĚŝƐĞĂƐĞ͍:WŚǇƐŝŽůϱϵϭ͕ϰϯϳϳͲϰϯϴϳ͘
,ŽŝďǇ͕E͕͘ ŝŽĨƵ͕K͕͘ :ŽŚĂŶƐĞŶ͕,͘<͕͘ ^ŽŶŐ͕͘:͕͘ DŽƐĞƌ͕͕͘ :ĞŶƐĞŶ͕W͘K͕͘ DŽůŝŶ͕^͕͘ 'ŝǀƐŬŽǀ͕D͕͘ dŽůŬĞƌͲ
EŝĞůƐĞŶ͕d͕͘ĂŶĚũĂƌŶƐŚŽůƚ͕d͘;ϮϬϭϭͿ͘dŚĞĐůŝŶŝĐĂůŝŵƉĂĐƚŽĨďĂĐƚĞƌŝĂůďŝŽĨŝůŵƐ͘/Ŷƚ͘:KƌĂů^Đŝϯ͕ϱϱͲϲϱ͘
,ƵŐĞů͕͕͘DĂƌƚŝŶĞǌ͕D͘͕͘<ƵŶǌĞůŵĂŶŶ͕͕͘ĂŶĚ&ƌĞǇƐƐŝŶĞƚ͕:͘D͘ ;ϮϬϬϱͿ͘DĞŵďƌĂŶĞŵŝĐƌŽƉĂƌƚŝĐůĞƐ͗ ƚǁŽ
ƐŝĚĞƐŽĨƚŚĞĐŽŝŶ͘WŚǇƐŝŽůŽŐǇ͘;ĞƚŚĞƐĚĂ͘ͿϮϬ͕ϮϮͲϮϳ͘
,ƵŶƚ͕:͘&͕͘ tĂŶŐ͕͕͘ ĂŶĚ &ŽƌĚ͕Z͘͘ ;ϮϬϭϯͿ͘ ǇƐƚŝĐ ĨŝďƌŽƐŝƐ ƚƌĂŶƐŵĞŵďƌĂŶĞ ĐŽŶĚƵĐƚĂŶĐĞ ƌĞŐƵůĂƚŽƌ
;ϳͿƐƚƌƵĐƚƵƌĞ͘ŽůĚ^ƉƌŝŶŐ,Ăƌď͘WĞƌƐƉĞĐƚ͘DĞĚ͘ϯ͕ĂϬϬϵϱϭϰ͘
ZĠĨĠƌĞŶĐĞƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
ϭϴϱ

,ǇĚĞ͕^͘͕͘ ^ŽƵƚŚĞƌŶ͕<͘t͕͘ 'ŝůĞĂĚŝ͕h͕͘ &ŝƚǌũŽŚŶ͕͘D͕͘ DŽĨĨŽƌĚ͕<͘͕͘ tĂĚĚĞůů͕͘͕͘ 'ŽŽŝ͕,͘͕͘
'ŽĚĚĂƌĚ͕͘͕͘ ,ĂŶŶĂǀǇ͕<͕͘ ^ŵǇƚŚ͕^͘͕͘ ŐĂŶ͕:͘:͕͘ ^ŽƌŐŝ͕&͘>͕͘ ,ƵĂŶŐ͕>͕͘ ƵƚŚďĞƌƚ͕͘t͕͘ ǀĂŶƐ͕D͘:͕͘
ŽůůĞĚŐĞ͕t͘,͕͘,ŝŐŐŝŶƐ͕͘&͕͘tĞďď͕͘<͕͘ĂŶĚ'ŝůů͕͘Z͘;ϮϬϬϬͿ͘ZĞƉĞĂƚĂĚŵŝŶŝƐƚƌĂƚŝŽŶŽĨEͬůŝƉŽƐŽŵĞƐ
ƚŽƚŚĞŶĂƐĂůĞƉŝƚŚĞůŝƵŵŽĨƉĂƚŝĞŶƚƐǁŝƚŚĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘'ĞŶĞdŚĞƌ͘ϳ͕ϭϭϱϲͲϭϭϲϱ͘
/ŬŽŶĞŶ͕͘;ϮϬϬϭͿ͘ZŽůĞƐŽĨůŝƉŝĚƌĂĨƚƐŝŶŵĞŵďƌĂŶĞƚƌĂŶƐƉŽƌƚ͘Ƶƌƌ͘KƉŝŶ͘ĞůůŝŽů͘ϭϯ͕ϰϳϬͲϰϳϳ͘
:ĞĨĨĞƌƐŽŶ͕͘D͕͘ sĂůĞŶƚŝĐŚ͕:͘͕͘ DĂƌŝŶŝ͕&͘͕͘ 'ƌƵďŵĂŶ͕^͘͕͘ /ĂŶŶƵǌǌŝ͕D͘͕͘ ŽƌŬŝŶ͕,͘>͕͘ >ŝ͕D͕͘
<ůŝŶŐĞƌ͕<͘t͕͘ ĂŶĚ tĞůƐŚ͕D͘:͘ ;ϭϵϵϬͿ͘ ǆƉƌĞƐƐŝŽŶ ŽĨ ŶŽƌŵĂů ĂŶĚ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ ƉŚĞŶŽƚǇƉĞƐ ďǇ
ĐŽŶƚŝŶƵŽƵƐĂŝƌǁĂǇĞƉŝƚŚĞůŝĂůĐĞůůůŝŶĞƐ͘ŵ͘:͘WŚǇƐŝŽůϮϱϵ͕>ϰϵϲͲ>ϱϬϱ͘
:ĞŶƐĞŶ͕d͘:͕͘ >ŽŽ͕D͘͕͘ WŝŶĚ͕^͕͘ tŝůůŝĂŵƐ͕͘͕͘ 'ŽůĚďĞƌŐ͕͘>͕͘ ĂŶĚ ZŝŽƌĚĂŶ͕:͘Z͘ ;ϭϵϵϱͿ͘ DƵůƚŝƉůĞ
ƉƌŽƚĞŽůǇƚŝĐƐǇƐƚĞŵƐ͕ŝŶĐůƵĚŝŶŐƚŚĞƉƌŽƚĞĂƐŽŵĞ͕ĐŽŶƚƌŝďƵƚĞƚŽ&dZƉƌŽĐĞƐƐŝŶŐ͘Ğůůϴϯ͕ϭϮϵͲϭϯϱ͘
:ŝĂ͕z͕͘DĂƚŚĞǁƐ͕͘:͕͘ĂŶĚ,ĂŶƌĂŚĂŶ͕:͘t͘ ;ϭϵϵϳͿ͘WŚŽƐƉŚŽƌǇůĂƚŝŽŶďǇƉƌŽƚĞŝŶŬŝŶĂƐĞ ŝƐ ƌĞƋƵŝƌĞĚ ĨŽƌ
ĂĐƵƚĞĂĐƚŝǀĂƚŝŽŶŽĨĐǇƐƚŝĐĨŝďƌŽƐŝƐƚƌĂŶƐŵĞŵďƌĂŶĞĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌďǇƉƌŽƚĞŝŶŬŝŶĂƐĞ͘:͘ŝŽů͘
ŚĞŵ͘ϮϳϮ͕ϰϵϳϴͲϰϵϴϰ͘
:ŽŚŶƐŽŶ͕>͘'͕͘KůƐĞŶ͕:͘͕͘^ĂƌŬĂĚŝ͕͕͘DŽŽƌĞ͕<͘>͕͘^ǁĂŶƐƚƌŽŵ͕Z͕͘ĂŶĚŽƵĐŚĞƌ͕Z͘͘;ϭϵϵϮͿ͘ĨĨŝĐŝĞŶĐǇŽĨ
ŐĞŶĞƚƌĂŶƐĨĞƌĨŽƌƌĞƐƚŽƌĂƚŝŽŶŽĨŶŽƌŵĂůĂŝƌǁĂǇĞƉŝƚŚĞůŝĂůĨƵŶĐƚŝŽŶŝŶĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘EĂƚ͘'ĞŶĞƚϮ͕ϮϭͲ
Ϯϱ͘
:ŽŶĞƐ͕W͘D͘ ĂŶĚ'ĞŽƌŐĞ͕͘D͘ ;ϮϬϬϵͿ͘KƉĞŶŝŶŐ ŽĨ ƚŚĞWͲďŽƵŶĚ ĂĐƚŝǀĞ ƐŝƚĞ ŝŶ ƚŚĞ ƚƌĂŶƐƉŽƌƚĞƌ
dWĂƐĞĚŝŵĞƌ͗ĞǀŝĚĞŶĐĞĨŽƌĂĐŽŶƐƚĂŶƚĐŽŶƚĂĐƚ͕ĂůƚĞƌŶĂƚŝŶŐƐŝƚĞƐŵŽĚĞůĨŽƌƚŚĞĐĂƚĂůǇƚŝĐĐǇĐůĞ͘WƌŽƚĞŝŶƐ
ϳϱ͕ϯϴϳͲϯϵϲ͘
:ŽǀŽǀ͕͕͘ /ƐŵĂŝůŽǀ͕/͘/͕͘ ĞƌĚŝĞǀ͕͘<͕͘ &ƵůůĞƌ͕͘D͕͘ ^ŽƌƐĐŚĞƌ͕͘:͕͘ ĞĚŵĂŶ͕:͘Z͕͘ <ĂĞƚǌĞů͕D͘͕͘ ĂŶĚ
ĞŶŽƐ͕͘:͘ ;ϭϵϵϱͿ͘ /ŶƚĞƌĂĐƚŝŽŶ ďĞƚǁĞĞŶ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ ƚƌĂŶƐŵĞŵďƌĂŶĞ ĐŽŶĚƵĐƚĂŶĐĞ ƌĞŐƵůĂƚŽƌ ĂŶĚ
ŽƵƚǁĂƌĚůǇƌĞĐƚŝĨŝĞĚĐŚůŽƌŝĚĞĐŚĂŶŶĞůƐ͘:͘ŝŽů͘ŚĞŵ͘ϮϳϬ͕ϮϵϭϵϰͲϮϵϮϬϬ͘
<ĂůƌĂ͕,͕͘^ŝŵƉƐŽŶ͕Z͘:͕͘:ŝ͕,͕͘ŝŬĂǁĂ͕͕͘ůƚĞǀŽŐƚ͕W͕͘ƐŬĞŶĂƐĞ͕W͕͘ŽŶĚ͕s͘͕͘ŽƌƌĂƐ͕&͘͕͘ƌĞĂŬĞĨŝĞůĚ͕y͕͘
ƵĚŶŝŬ͕s͕͘ ƵǌĂƐ͕͕͘ ĂŵƵƐƐŝ͕'͕͘ ůĂǇƚŽŶ͕͕͘ ŽĐƵĐĐŝ͕͕͘ &ĂůĐŽŶͲWĞƌĞǌ͕:͘D͕͘ 'ĂďƌŝĞůƐƐŽŶ͕^͕͘ 'ŚŽ͕z͘^͕͘
'ƵƉƚĂ͕͕͘ ,ĂƌƐŚĂ͕,͘͕͘ ,ĞŶĚƌŝǆ͕͕͘ ,ŝůů͕͘&͕͘ /ŶĂů͕:͘D͕͘ :ĞŶƐƚĞƌ͕'͕͘ <ƌĂŵĞƌͲůďĞƌƐ͕͘D͕͘ >ŝŵ͕^͘<͕͘
>ůŽƌĞŶƚĞ͕͕͘>ŽƚǀĂůů͕:͕͘DĂƌĐŝůůĂ͕͕͘DŝŶĐŚĞǀĂͲEŝůƐƐŽŶ͕>͕͘EĂǌĂƌĞŶŬŽ͕/͕͘EŝĞƵǁůĂŶĚ͕Z͕͘EŽůƚĞͲΖƚ,ŽĞŶ͕͘E͕͘
WĂŶĚĞǇ͕͕͘WĂƚĞů͕d͕͘WŝƉĞƌ͕D͘'͕͘WůƵĐŚŝŶŽ͕^͕͘WƌĂƐĂĚ͕d͘^͕͘ZĂũĞŶĚƌĂŶ͕>͕͘ZĂƉŽƐŽ͕'͕͘ZĞĐŽƌĚ͕D͕͘ZĞŝĚ͕'͘͕͘
^ĂŶĐŚĞǌͲDĂĚƌŝĚ͕&͕͘ ^ĐŚŝĨĨĞůĞƌƐ͕Z͘D͕͘ ^ŝůũĂŶĚĞƌ͕W͕͘ ^ƚĞŶƐďĂůůĞ͕͕͘ ^ƚŽŽƌǀŽŐĞů͕t͕͘ dĂǇůŽƌ͕͕͘ dŚĞƌǇ͕͕͘
sĂůĂĚŝ͕,͕͘ sĂŶ ĂůŬŽŵ͕͘t͕͘ sĂǌƋƵĞǌ͕:͕͘ sŝĚĂů͕D͕͘ tĂƵďĞŶ͕D͘,͕͘ zĂŶĞǌͲDŽ͕D͕͘ ŽĞůůĞƌ͕D͕͘ ĂŶĚ
DĂƚŚŝǀĂŶĂŶ͕^͘ ;ϮϬϭϮͿ͘ sĞƐŝĐůĞƉĞĚŝĂ͗ Ă ĐŽŵƉĞŶĚŝƵŵ ĨŽƌ ĞǆƚƌĂĐĞůůƵůĂƌ ǀĞƐŝĐůĞƐ ǁŝƚŚ ĐŽŶƚŝŶƵŽƵƐ
ĐŽŵŵƵŶŝƚǇĂŶŶŽƚĂƚŝŽŶ͘W>Ž^͘ŝŽů͘ϭϬ͕ĞϭϬϬϭϰϱϬ͘
<ĂŶĞůŝƐ͕s͕͘,ƵĚƐŽŶ͕Z͘W͕͘dŚŝďŽĚĞĂƵ͕W͘,͕͘dŚŽŵĂƐ͕W͘:͕͘ĂŶĚ&ŽƌŵĂŶͲ<ĂǇ͕:͘͘;ϮϬϭϬͿ͘EDZĞǀŝĚĞŶĐĞĨŽƌ
ĚŝĨĨĞƌĞŶƚŝĂůƉŚŽƐƉŚŽƌǇůĂƚŝŽŶͲĚĞƉĞŶĚĞŶƚŝŶƚĞƌĂĐƚŝŽŶƐŝŶtdĂŶĚĞůƚĂ&ϱϬϴ&dZ͘DK:Ϯϵ͕ϮϲϯͲϮϳϳ͘
<ĂƚƐƵĚĂ͕d͕͘<ŽƐĂŬĂ͕E͕͘dĂŬĞƐŚŝƚĂ͕&͕͘ĂŶĚKĐŚŝǇĂ͕d͘;ϮϬϭϯͿ͘dŚĞƚŚĞƌĂƉĞƵƚŝĐƉŽƚĞŶƚŝĂůŽĨŵĞƐĞŶĐŚǇŵĂů
ƐƚĞŵĐĞůůͲĚĞƌŝǀĞĚĞǆƚƌĂĐĞůůƵůĂƌǀĞƐŝĐůĞƐ͘WƌŽƚĞŽŵŝĐƐ͘ϭϯ͕ϭϲϯϳͲϭϲϱϯ͘
<ĂǀŝƐŚĞ͕Z͘͕͘ ǀĂŶ ĚĞŶ ,ĞƵǀĞů͕:͘D͕͘ ǀĂŶ͕Ě͕͘ s͕ >ƵƚǇ͕͘:͕͘ ZƵƐƐĞů͕&͘'͕͘ ĂŶĚ <ŽĞŶĚĞƌŝŶŬ͕:͘͘ ;ϮϬϬϵͿ͘
>ŽĐĂůŝǌĂƚŝŽŶŽĨƚŚĞdWͲďŝŶĚŝŶŐĐĂƐƐĞƚƚĞ;ͿƚƌĂŶƐƉŽƌƚƉƌŽƚĞŝŶƐWĨDZWϭ͕WĨDZWϮ͕ĂŶĚWĨDZϱĂƚƚŚĞ
WůĂƐŵŽĚŝƵŵĨĂůĐŝƉĂƌƵŵƉůĂƐŵĂŵĞŵďƌĂŶĞ͘DĂůĂƌ͘:͘ϴ͕ϮϬϱ͘
<ĞůůĞƌ͕^͕͘^ĂŶĚĞƌƐŽŶ͕D͘W͕͘^ƚŽĞĐŬ͕͕͘ĂŶĚůƚĞǀŽŐƚ͕W͘;ϮϬϬϲͿ͘ǆŽƐŽŵĞƐ͗ĨƌŽŵďŝŽŐĞŶĞƐŝƐĂŶĚƐĞĐƌĞƚŝŽŶ
ƚŽďŝŽůŽŐŝĐĂůĨƵŶĐƚŝŽŶ͘/ŵŵƵŶŽů͘>Ğƚƚ͘ϭϬϳ͕ϭϬϮͲϭϬϴ͘
ZĠĨĠƌĞŶĐĞƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
ϭϴϲ

<ĞƌĞŵ͕͕͘ ZŽŵŵĞŶƐ͕:͘D͕͘ƵĐŚĂŶĂŶ͕:͘͕͘DĂƌŬŝĞǁŝĐǌ͕͕͘ Žǆ͕d͘<͕͘ ŚĂŬƌĂǀĂƌƚŝ͕͕͘ ƵĐŚǁĂůĚ͕D͕͘ ĂŶĚ
dƐƵŝ͕>͘͘;ϭϵϴϵͿ͘/ĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƚŚĞĐǇƐƚŝĐĨŝďƌŽƐŝƐŐĞŶĞ͗ŐĞŶĞƚŝĐĂŶĂůǇƐŝƐ͘^ĐŝĞŶĐĞϮϰϱ͕ϭϬϳϯͲϭϬϴϬ͘
<ĞƌĞŵ͕͕͘ <ŽŶƐƚĂŶ͕D͘t͕͘ Ğ͕͘<͕͘ ĐĐƵƌƐŽ͕&͘:͕͘ ^ĞƌŵĞƚͲ'ĂƵĚĞůƵƐ͕/͕͘ tŝůƐĐŚĂŶƐŬŝ͕D͕͘ ůďŽƌŶ͕:͘^͕͘
DĞůŽƚƚŝ͕W͕͘ƌŽŶƐǀĞůĚ͕/͕͘ &ĂũĂĐ͕/͕͘DĂůĨƌŽŽƚ͕͕͘ ZŽƐĞŶďůƵƚŚ͕͘͕͘tĂůŬĞƌ͕W͘͕͘DĐŽůůĞǇ͕^͘͕͘ <ŶŽŽƉ͕͕͘
YƵĂƚƚƌƵĐĐŝ͕^͕͘ ZŝĞƚƐĐŚĞů͕͕͘ ĞŝƚůŝŶ͕W͘>͕͘ ĂƌƚŚ͕:͕͘ ůĨƌŝŶŐ͕'͘>͕͘ tĞůĐŚ͕͘D͕͘ ƌĂŶƐƚƌŽŵ͕͕͘ ^ƉŝĞŐĞů͕Z͘:͕͘
WĞůƚǌ͕^͘t͕͘ũĂǇŝ͕d͕͘ ĂŶĚZŽǁĞ͕^͘D͘ ;ϮϬϭϰͿ͘ƚĂůƵƌĞŶ ĨŽƌ ƚŚĞ ƚƌĞĂƚŵĞŶƚŽĨŶŽŶƐĞŶƐĞͲŵƵƚĂƚŝŽŶĐǇƐƚŝĐ
ĨŝďƌŽƐŝƐ͗ĂƌĂŶĚŽŵŝƐĞĚ͕ĚŽƵďůĞͲďůŝŶĚ͕ƉůĂĐĞďŽͲĐŽŶƚƌŽůůĞĚƉŚĂƐĞϯƚƌŝĂů͘>ĂŶĐĞƚZĞƐƉŝƌ͘DĞĚϮ͕ϱϯϵͲϱϰϳ͘
<ĞƐŝŵĞƌ͕D͕͘ ^ĐƵůů͕D͕͘ ƌŝŐŚƚŽŶ͕͕͘ ĞDĂƌŝĂ͕'͕͘ ƵƌŶƐ͕<͕͘ KΖEĞĂů͕t͕͘ WŝĐŬůĞƐ͕Z͘:͕͘ ĂŶĚ ^ŚĞĞŚĂŶ͕:͘<͘
;ϮϬϬϵͿ͘ ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ ŽĨ ĞǆŽƐŽŵĞͲůŝŬĞ ǀĞƐŝĐůĞƐ ƌĞůĞĂƐĞĚ ĨƌŽŵ ŚƵŵĂŶ ƚƌĂĐŚĞŽďƌŽŶĐŚŝĂů ĐŝůŝĂƚĞĚ
ĞƉŝƚŚĞůŝƵŵ͗ĂƉŽƐƐŝďůĞƌŽůĞŝŶŝŶŶĂƚĞĚĞĨĞŶƐĞ͘&^:Ϯϯ͕ϭϴϱϴͲϭϴϲϴ͘
<ŝŵ͕^͘:͘ ĂŶĚ ^ŬĂĐŚ͕t͘Z͘ ;ϮϬϭϮͿ͘DĞĐŚĂŶŝƐŵƐ ŽĨ &dZ &ŽůĚŝŶŐ Ăƚ ƚŚĞ ŶĚŽƉůĂƐŵŝĐ ZĞƚŝĐƵůƵŵ͘ &ƌŽŶƚ
WŚĂƌŵĂĐŽůϯ͕ϮϬϭ͘
<ŶŽǁůĞƐ͕D͕͘ 'ĂƚǌǇ͕:͕͘ ĂŶĚ ŽƵĐŚĞƌ͕Z͘ ;ϭϵϴϭͿ͘ /ŶĐƌĞĂƐĞĚ ďŝŽĞůĞĐƚƌŝĐ ƉŽƚĞŶƚŝĂů ĚŝĨĨĞƌĞŶĐĞ ĂĐƌŽƐƐ
ƌĞƐƉŝƌĂƚŽƌǇĞƉŝƚŚĞůŝĂŝŶĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘EŶŐů:DĞĚϯϬϱ͕ϭϰϴϵͲϭϰϵϱ͘
<ŶŽǁůĞƐ͕D͘Z͕͘ ^ƚƵƚƚƐ͕D͘:͕͘ ^ƉŽĐŬ͕͕͘ &ŝƐĐŚĞƌ͕E͕͘ 'ĂƚǌǇ͕:͘d͕͘ ĂŶĚ ŽƵĐŚĞƌ͕Z͘͘ ;ϭϵϴϯͿ͘ ďŶŽƌŵĂů ŝŽŶ
ƉĞƌŵĞĂƚŝŽŶƚŚƌŽƵŐŚĐǇƐƚŝĐĨŝďƌŽƐŝƐƌĞƐƉŝƌĂƚŽƌǇĞƉŝƚŚĞůŝƵŵ͘^ĐŝĞŶĐĞϮϮϭ͕ϭϬϲϳͲϭϬϳϬ͘
<ŽŶƐƚĂƐ͕͘͕͘ <ŽĐŚ͕:͘W͕͘ dƵĐŬĞƌ͕^͘:͕͘ ĂŶĚ <ŽƌďŵĂĐŚĞƌ͕͘ ;ϮϬϬϮͿ͘ ǇƐƚŝĐ ĨŝďƌŽƐŝƐ ƚƌĂŶƐŵĞŵďƌĂŶĞ
ĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌͲĚĞƉĞŶĚĞŶƚƵƉͲƌĞŐƵůĂƚŝŽŶŽĨ<ŝƌϭ͘ϭ;ZKD<ͿƌĞŶĂů<нĐŚĂŶŶĞůƐďǇƚŚĞĞƉŝƚŚĞůŝĂů
ƐŽĚŝƵŵĐŚĂŶŶĞů͘:ŝŽů͘ŚĞŵ͘Ϯϳϳ͕ϮϱϯϳϳͲϮϱϯϴϰ͘
<ƌŝƐŚŶĂŵƵƌƚŚǇ͕W͘ĂŶĚ^ĐŚƵĞƚǌ͕:͘͘;ϮϬϭϭͿ͘dŚĞƌŽůĞŽĨ'ϮĂŶĚϲŝŶƉŽƌƉŚǇƌŝŶŵĞƚĂďŽůŝƐŵĂŶĚ
ĐĞůůƐƵƌǀŝǀĂů͘Ƶƌƌ͘WŚĂƌŵ͘ŝŽƚĞĐŚŶŽů͘ϭϮ͕ϲϰϳͲϲϱϱ͘
<ƵĐŚůĞƌ͕<͘;ϮϬϭϭͿ͘dŚĞŽĨƐ͗ŵƵůƚŝĚƌƵŐƌĞƐŝƐƚĂŶĐĞĂŶĚŐĞŶĞƚŝĐĚŝƐĞĂƐĞƐ͘&^:͘Ϯϳϴ͕ϯϭϴϵ͘
<ƵŶǌĞůŵĂŶŶ͕<͘;ϮϬϬϭͿ͘&dZ͗ŝŶƚĞƌĂĐƚŝŶŐǁŝƚŚĞǀĞƌǇƚŚŝŶŐ͍EĞǁƐWŚǇƐŝŽů^Đŝϭϲ͕ϭϲϳͲϭϳϬ͘
>ĂƵůĂŐŶŝĞƌ͕<͕͘ 'ƌĂŶĚ͕͕͘ ƵũĂƌĚŝŶ͕͕͘ ,ĂŵĚŝ͕^͕͘ sŝŶĐĞŶƚͲ^ĐŚŶĞŝĚĞƌ͕,͕͘ >ĂŶŬĂƌ͕͕͘ ^ĂůůĞƐ͕:͘W͕͘
ŽŶŶĞƌŽƚ͕͕͘ WĞƌƌĞƚ͕͕͘ ĂŶĚ ZĞĐŽƌĚ͕D͘ ;ϮϬϬϰͿ͘ W>Ϯ ŝƐ ĞŶƌŝĐŚĞĚ ŽŶ ĞǆŽƐŽŵĞƐ ĂŶĚ ŝƚƐ ĂĐƚŝǀŝƚǇ ŝƐ
ĐŽƌƌĞůĂƚĞĚƚŽƚŚĞƌĞůĞĂƐĞŽĨĞǆŽƐŽŵĞƐ͘&^>Ğƚƚ͘ϱϳϮ͕ϭϭͲϭϰ͘
>Ğ 'Ăůů͕d͕͘ ĞƌĐŚĞů͕D͕͘ >Ğ͕,͘^͕͘ &ƌĂŝǆ͕͕͘ ^ĂůĂƵŶ͕:͘z͕͘ &ĞƌĞĐ͕͕͘ >ĞŚŶ͕W͕͘ :ĂĨĨƌĞƐ͕W͘͕͘ ĂŶĚ DŽŶƚŝĞƌ͕d͘
;ϮϬϭϯͿ͘ ƌƐŽŶŝƵŵͲĐŽŶƚĂŝŶŝŶŐ ůŝƉŽƉŚŽƐƉŚŽƌĂŵŝĚĞƐ͕ ƉŽůǇͲĨƵŶĐƚŝŽŶĂů ŶĂŶŽͲĐĂƌƌŝĞƌƐ ĨŽƌ ƐŝŵƵůƚĂŶĞŽƵƐ
ĂŶƚŝďĂĐƚĞƌŝĂůĂĐƚŝŽŶĂŶĚĞƵŬĂƌǇŽƚŝĐĐĞůůƚƌĂŶƐĨĞĐƚŝŽŶ͘Ěǀ͘,ĞĂůƚŚĐ͘DĂƚĞƌ͘Ϯ͕ϭϱϭϯͲϭϱϮϰ͘
>ĞĞ͕͘D͕͘&ůǇŶŶ͕Z͕͘,ŽůůǇǁŽŽĚ͕:͘͕͘^ĐĂůůĂŶ͕D͘&͕͘ĂŶĚ,ĂƌƌŝƐŽŶ͕W͘d͘;ϮϬϭϮͿ͘ŽƌƌĞĐƚŝŽŶŽĨƚŚĞĞůƚĂ&ϱϬϴ
DƵƚĂƚŝŽŶŝŶƚŚĞǇƐƚŝĐ&ŝďƌŽƐŝƐdƌĂŶƐŵĞŵďƌĂŶĞŽŶĚƵĐƚĂŶĐĞZĞŐƵůĂƚŽƌ'ĞŶĞďǇŝŶĐͲ&ŝŶŐĞƌEƵĐůĞĂƐĞ
,ŽŵŽůŽŐǇͲŝƌĞĐƚĞĚZĞƉĂŝƌ͘ŝŽƌĞƐ͘KƉĞŶ͘ĐĐĞƐƐ͘ϭ͕ϵϵͲϭϬϴ͘
>ĞƌŽǇĞƌ͕͘^͕͘ŶĨŽƐƐŽ͕&͕͘>ĂĐƌŽŝǆ͕Z͕͘^ĂďĂƚŝĞƌ͕&͕͘^ŝŵŽŶĐŝŶŝ͕^͕͘EũŽĐŬ͕^͘D͕͘:ŽƵƌĚĞ͕E͕͘ƌƵŶĞƚ͕W͕͘ĂŵŽŝŶͲ
:ĂƵ͕>͕͘ ^ĂŵƉŽů͕:͕͘ ĂŶĚ ŝŐŶĂƚͲ'ĞŽƌŐĞ͕&͘ ;ϮϬϭϬͿ͘ ŶĚŽƚŚĞůŝĂůͲĚĞƌŝǀĞĚ ŵŝĐƌŽƉĂƌƚŝĐůĞƐ͗ ŝŽůŽŐŝĐĂů
ĐŽŶǀĞǇŽƌƐĂƚ ƚŚĞĐƌŽƐƐƌŽĂĚŽĨ ŝŶĨůĂŵŵĂƚŝŽŶ͕ ƚŚƌŽŵďŽƐŝƐĂŶĚĂŶŐŝŽŐĞŶĞƐŝƐ͘dŚƌŽŵď͘,ĂĞŵŽƐƚ͘ϭϬϰ͕
ϰϱϲͲϰϲϯ͘
>ŝŶƐĚĞůů͕W͕͘ dĂďĐŚĂƌĂŶŝ͕:͘͕͘ ZŽŵŵĞŶƐ͕:͘D͕͘ ,ŽƵ͕z͘y͕͘ ŚĂŶŐ͕y͘͕͘ dƐƵŝ͕>͘͕͘ ZŝŽƌĚĂŶ͕:͘Z͕͘ ĂŶĚ
,ĂŶƌĂŚĂŶ͕:͘t͘ ;ϭϵϵϳͿ͘ WĞƌŵĞĂďŝůŝƚǇ ŽĨ ǁŝůĚͲƚǇƉĞ ĂŶĚ ŵƵƚĂŶƚ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ ƚƌĂŶƐŵĞŵďƌĂŶĞ
ĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌĐŚůŽƌŝĚĞĐŚĂŶŶĞůƐƚŽƉŽůǇĂƚŽŵŝĐĂŶŝŽŶƐ͘:͘'ĞŶ͘WŚǇƐŝŽůϭϭϬ͕ϯϱϱͲϯϲϰ͘
ZĠĨĠƌĞŶĐĞƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
ϭϴϳ

>ŝŶƚŽŶ͕<͘:͘;ϮϬϬϳͿ͘^ƚƌƵĐƚƵƌĞĂŶĚĨƵŶĐƚŝŽŶŽĨƚƌĂŶƐƉŽƌƚĞƌƐ͘WŚǇƐŝŽůŽŐǇ͘;ĞƚŚĞƐĚĂ͘ͿϮϮ͕ϭϮϮͲϭϯϬ͘
>ŽŽ͕D͘͕͘ :ĞŶƐĞŶ͕d͘:͕͘ Ƶŝ͕>͕͘ ,ŽƵ͕z͕͘ ŚĂŶŐ͕y͘͕͘ ĂŶĚ ZŝŽƌĚĂŶ͕:͘Z͘ ;ϭϵϵϴͿ͘ WĞƌƚƵƌďĂƚŝŽŶ ŽĨ ,ƐƉϵϬ
ŝŶƚĞƌĂĐƚŝŽŶ ǁŝƚŚ ŶĂƐĐĞŶƚ &dZ ƉƌĞǀĞŶƚƐ ŝƚƐ ŵĂƚƵƌĂƚŝŽŶ ĂŶĚ ĂĐĐĞůĞƌĂƚĞƐ ŝƚƐ ĚĞŐƌĂĚĂƚŝŽŶ ďǇ ƚŚĞ
ƉƌŽƚĞĂƐŽŵĞ͘DK:͘ϭϳ͕ϲϴϳϵͲϲϴϴϳ͘
>ƵŐŝŶŝ͕>͕͘ĞĐĐŚĞƚƚŝ͕^͕͘,ƵďĞƌ͕s͕͘>ƵĐŝĂŶŝ͕&͕͘DĂĐĐŚŝĂ͕'͕͘ ^ƉĂĚĂƌŽ͕&͕͘WĂƌŝƐ͕>͕͘ďĂůƐĂŵŽ͕>͕͘ŽůŽŶĞ͕D͕͘
DŽůŝŶĂƌŝ͕͕͘ WŽĚŽ͕&͕͘ ZŝǀŽůƚŝŶŝ͕>͕͘ ZĂŵŽŶŝ͕͕͘ ĂŶĚ &ĂŝƐ͕^͘ ;ϮϬϭϮͿ͘ /ŵŵƵŶĞ ƐƵƌǀĞŝůůĂŶĐĞ ƉƌŽƉĞƌƚŝĞƐ ŽĨ
ŚƵŵĂŶE<ĐĞůůͲĚĞƌŝǀĞĚĞǆŽƐŽŵĞƐ͘:/ŵŵƵŶŽů͘ϭϴϵ͕ϮϴϯϯͲϮϴϰϮ͘
>ƵŬĂĐƐ͕'͘>͕͘ ŚĂŶŐ͕y͘͕͘ ĞĂƌ͕͕͘ <ĂƌƚŶĞƌ͕E͕͘DŽŚĂŵĞĚ͕͕͘ ZŝŽƌĚĂŶ͕:͘Z͕͘ ĂŶĚ'ƌŝŶƐƚĞŝŶ͕^͘ ;ϭϵϵϯͿ͘ dŚĞ
ĚĞůƚĂ&ϱϬϴŵƵƚĂƚŝŽŶĚĞĐƌĞĂƐĞƐƚŚĞƐƚĂďŝůŝƚǇŽĨĐǇƐƚŝĐĨŝďƌŽƐŝƐƚƌĂŶƐŵĞŵďƌĂŶĞĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌŝŶ
ƚŚĞƉůĂƐŵĂŵĞŵďƌĂŶĞ͘ĞƚĞƌŵŝŶĂƚŝŽŶŽĨĨƵŶĐƚŝŽŶĂůŚĂůĨͲůŝǀĞƐŽŶƚƌĂŶƐĨĞĐƚĞĚĐĞůůƐ͘:͘ŝŽů͘ŚĞŵ͘Ϯϲϴ͕
ϮϭϱϵϮͲϮϭϱϵϴ͘
>ƵŽ͕:͕͘ WĂƚŽ͕D͘͕͘ ZŝŽƌĚĂŶ͕:͘Z͕͘ ĂŶĚ ,ĂŶƌĂŚĂŶ͕:͘t͘ ;ϭϵϵϴͿ͘ ŝĨĨĞƌĞŶƚŝĂů ƌĞŐƵůĂƚŝŽŶ ŽĨ ƐŝŶŐůĞ &dZ
ĐŚĂŶŶĞůƐďǇWWϮ͕WWϮ͕ĂŶĚŽƚŚĞƌƉŚŽƐƉŚĂƚĂƐĞƐ͘ŵ͘:͘WŚǇƐŝŽůϮϳϰ͕ϭϯϵϳͲϭϰϭϬ͘
DĂĚƌǇ͕͕͘ &ŝĚůĞƌ͕͕͘ ^ŽďĐǌǇŶƐŬĂͲdŽŵĂƐǌĞǁƐŬĂ͕͕͘ >ŝƐŽǁƐŬĂ͕͕͘ <ƌǌǇǌĂŶŽǁƐŬĂ͕W͕͘ WŽŐŽƌǌĞůƐŬŝ͕͕͘
DŝŶĂƌŽǁƐŬŝ͕>͕͘ KƌĂůĞǁƐŬĂ͕͕͘ DŽũƐ͕͕͘ ^ĂƉŝĞũŬĂ͕͕͘ DĂƌĐŝŶŝĂŬ͕Z͕͘ ^ĂŶĚƐ͕͕͘ <ŽƌǌŽŶͲƵƌĂŬŽǁƐŬĂ͕͕͘
<ǁŝĞĐŝĞŶ͕:͕͘ ĂŶĚ tĂůŬŽǁŝĂŬ͕:͘ ;ϮϬϭϭͿ͘ DŝůĚ &dZ ŵƵƚĂƚŝŽŶƐ ĂŶĚ ŐĞŶĞƚŝĐ ƉƌĞĚŝƐƉŽƐŝƚŝŽŶ ƚŽ ůĂĐƚĂƐĞ
ƉĞƌƐŝƐƚĞŶĐĞŝŶĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘Ƶƌ͘:,Ƶŵ͘'ĞŶĞƚϭϵ͕ϳϰϴͲϳϱϮ͘
DĂŶŐĞŽƚ͕W͘͕͘ŽůůĞƚ͕^͕͘'ŝƌĂƌĚ͕D͕͘ŝĂŶĐŝĂ͕͕͘ :ŽůǇ͕^͕͘ WĞƐĐŚĂŶƐŬŝ͕D͕͘ ĂŶĚ >ŽƚƚĞĂƵ͕s͘ ;ϮϬϭϭͿ͘ WƌŽƚĞŝŶ
ƚƌĂŶƐĨĞƌŝŶƚŽŚƵŵĂŶĐĞůůƐďǇs^sͲ'ͲŝŶĚƵĐĞĚŶĂŶŽǀĞƐŝĐůĞƐ͘DŽů͘dŚĞƌ͘ϭϵ͕ϭϲϱϲͲϭϲϲϲ͘
DĂŶŶŽ͕^͕͘ dĂŬĂŬƵǁĂ͕z͕͘ ĂŶĚ DŽŚĂŶĚĂƐ͕E͘ ;ϮϬϬϮͿ͘ /ĚĞŶƚŝĨŝĐĂƚŝŽŶ ŽĨ Ă ĨƵŶĐƚŝŽŶĂů ƌŽůĞ ĨŽƌ ůŝƉŝĚ
ĂƐǇŵŵĞƚƌǇ ŝŶ ďŝŽůŽŐŝĐĂů ŵĞŵďƌĂŶĞƐ͗ WŚŽƐƉŚĂƚŝĚǇůƐĞƌŝŶĞͲƐŬĞůĞƚĂů ƉƌŽƚĞŝŶ ŝŶƚĞƌĂĐƚŝŽŶƐ ŵŽĚƵůĂƚĞ
ŵĞŵďƌĂŶĞƐƚĂďŝůŝƚǇ͘WƌŽĐEĂƚůĐĂĚ^Đŝh^ϵϵ͕ϭϵϰϯͲϭϵϰϴ͘
DĂƌƚŝŶŝ͕^͘s͕͘ ZŽĐĐŽ͕W͘Z͕͘ ĂŶĚDŽƌĂůĞƐ͕D͘D͘ ;ϮϬϭϭͿ͘ ĚĞŶŽͲĂƐƐŽĐŝĂƚĞĚ ǀŝƌƵƐ ĨŽƌ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ ŐĞŶĞ
ƚŚĞƌĂƉǇ͘ƌĂǌ͘:DĞĚŝŽů͘ZĞƐ͘ϰϰ͕ϭϬϵϳͲϭϭϬϰ͘
DĂƚŚŝĂƐ͕W͕͘tŝĐŬŚĂŵ͕d͕͘DŽŽƌĞ͕D͕͘ĂŶĚEĞŵĞƌŽǁ͕'͘;ϭϵϵϰͿ͘DƵůƚŝƉůĞĂĚĞŶŽǀŝƌƵƐƐĞƌŽƚǇƉĞƐƵƐĞĂůƉŚĂ
ǀŝŶƚĞŐƌŝŶƐĨŽƌŝŶĨĞĐƚŝŽŶ͘:sŝƌŽů͘ϲϴ͕ϲϴϭϭͲϲϴϭϰ͘
DĂƚŚŝǀĂŶĂŶ͕^͕͘ :ŝ͕,͕͘ ĂŶĚ ^ŝŵƉƐŽŶ͕Z͘:͘ ;ϮϬϭϬͿ͘ ǆŽƐŽŵĞƐ͗ ĞǆƚƌĂĐĞůůƵůĂƌ ŽƌŐĂŶĞůůĞƐ ŝŵƉŽƌƚĂŶƚ ŝŶ
ŝŶƚĞƌĐĞůůƵůĂƌĐŽŵŵƵŶŝĐĂƚŝŽŶ͘:WƌŽƚĞŽŵŝĐƐ͘ϳϯ͕ϭϵϬϳͲϭϵϮϬ͘
DĂƚŚŝǀĂŶĂŶ͕^͘ ĂŶĚ ^ŝŵƉƐŽŶ͕Z͘:͘ ;ϮϬϬϵͿ͘ ǆŽĂƌƚĂ͗  ĐŽŵƉĞŶĚŝƵŵ ŽĨ ĞǆŽƐŽŵĂů ƉƌŽƚĞŝŶƐ ĂŶĚ ZE͘
WƌŽƚĞŽŵŝĐƐ͘ϵ͕ϰϵϵϳͲϱϬϬϬ͘
DŝƌĂŶĚĂ͕<͘͕͘ŽŶĚ͕͘d͕͘DĐ<ĞĞ͕D͕͘^ŬŽŐ͕:͕͘WĂƵŶĞƐĐƵ͕d͘'͕͘Ă͕^͘E͕͘ƌŽǁŶ͕͕͘ĂŶĚZƵƐƐŽ͕>͘D͘;ϮϬϭϬͿ͘
EƵĐůĞŝĐĂĐŝĚƐǁŝƚŚŝŶƵƌŝŶĂƌǇĞǆŽƐŽŵĞƐͬŵŝĐƌŽǀĞƐŝĐůĞƐĂƌĞƉŽƚĞŶƚŝĂůďŝŽŵĂƌŬĞƌƐĨŽƌƌĞŶĂůĚŝƐĞĂƐĞ͘<ŝĚŶĞǇ
/Ŷƚ͘ϳϴ͕ϭϵϭͲϭϵϵ͘
DŽĚŝĂŶŽ͕'͕͘ŝŵŝŶĞůůŝ͕͘D͕͘ĂŶĚWŝŐŶĂƚƚŝ͕W͘&͘;ϮϬϬϳͿ͘ǇƐƚŝĐĨŝďƌŽƐŝƐĂŶĚůĂĐƚĂƐĞƉĞƌƐŝƐƚĞŶĐĞ͗ĂƉŽƐƐŝďůĞ
ĐŽƌƌĞůĂƚŝŽŶ͘Ƶƌ͘:,Ƶŵ͘'ĞŶĞƚϭϱ͕ϮϱϱͲϮϱϵ͘
DŽŶƚĞĐĂůǀŽ͕͕͘ >ĂƌƌĞŐŝŶĂ͕͘d͕͘ ^ŚƵĨĞƐŬǇ͕t͘:͕͘ ^ƚŽůǌ͕͘͕͘ ^ƵůůŝǀĂŶ͕D͘>͕͘ <ĂƌůƐƐŽŶ͕:͘D͕͘ ĂƚǇ͕͘:͕͘
'ŝďƐŽŶ͕'͘͕͘ ƌĚŽƐ͕'͕͘ tĂŶŐ͕͕͘ DŝůŽƐĞǀŝĐ͕:͕͘ dŬĂĐŚĞǀĂ͕K͘͕͘ ŝǀŝƚŽ͕^͘:͕͘ :ŽƌĚĂŶ͕Z͕͘ >ǇŽŶƐͲtĞŝůĞƌ͕:͕͘
tĂƚŬŝŶƐ͕^͘͕͘ĂŶĚDŽƌĞůůŝ͕͘͘;ϮϬϭϮͿ͘DĞĐŚĂŶŝƐŵŽĨƚƌĂŶƐĨĞƌŽĨĨƵŶĐƚŝŽŶĂůŵŝĐƌŽZEƐďĞƚǁĞĞŶŵŽƵƐĞ
ĚĞŶĚƌŝƚŝĐĐĞůůƐǀŝĂĞǆŽƐŽŵĞƐ͘ůŽŽĚϭϭϵ͕ϳϱϲͲϳϲϲ͘
ZĠĨĠƌĞŶĐĞƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
ϭϴϴ

DŽƌĞůůŝ͕͘͕͘ >ĂƌƌĞŐŝŶĂ͕͘d͕͘ ^ŚƵĨĞƐŬǇ͕t͘:͕͘ ^ƵůůŝǀĂŶ͕D͘>͕͘ ^ƚŽůǌ͕͘͕͘ WĂƉǁŽƌƚŚ͕'͘͕͘ ĂŚŽƌĐŚĂŬ͕͘&͕͘
>ŽŐĂƌ͕͘:͕͘tĂŶŐ͕͕͘tĂƚŬŝŶƐ͕^͘͕͘&ĂůŽ͕>͘͕͘ :ƌ͕͘ĂŶĚdŚŽŵƐŽŶ͕͘t͘;ϮϬϬϰͿ͘ŶĚŽĐǇƚŽƐŝƐ͕ ŝŶƚƌĂĐĞůůƵůĂƌ
ƐŽƌƚŝŶŐ͕ĂŶĚƉƌŽĐĞƐƐŝŶŐŽĨĞǆŽƐŽŵĞƐďǇĚĞŶĚƌŝƚŝĐĐĞůůƐ͘ůŽŽĚϭϬϰ͕ϯϮϱϳͲϯϮϲϲ͘
DŽƌĞůůŽ͕͕͘ ^ĂƵƐƐĞƌĞĂƵ͕͕͘ DĂƵƌĂ͕͕͘ ,ƵĞƌƌĞ͕D͕͘ dŽƵƋƵŝ͕>͕͘ ĂŶĚ ĞďĂƌďŝĞƵǆ͕>͘ ;ϮϬϭϭͿ͘ WƵůŵŽŶĂƌǇ
ďĂĐƚĞƌŝŽƉŚĂŐĞ ƚŚĞƌĂƉǇ ŽŶ WƐĞƵĚŽŵŽŶĂƐ ĂĞƌƵŐŝŶŽƐĂ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ ƐƚƌĂŝŶƐ͗ ĨŝƌƐƚ ƐƚĞƉƐ ƚŽǁĂƌĚƐ
ƚƌĞĂƚŵĞŶƚĂŶĚƉƌĞǀĞŶƚŝŽŶ͘W>Ž^͘KŶĞ͘ϲ͕Ğϭϲϵϲϯ͘
DŽƌŶŽŶ͕:͘W͕͘>ĞŚŶ͕W͕͘ĂŶĚĂůůĞďĂƵƚ͕/͘;ϮϬϬϴͿ͘ƚŽŵŝĐŵŽĚĞůŽĨŚƵŵĂŶĐǇƐƚŝĐĨŝďƌŽƐŝƐƚƌĂŶƐŵĞŵďƌĂŶĞ
ĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌ͗ŵĞŵďƌĂŶĞͲƐƉĂŶŶŝŶŐĚŽŵĂŝŶƐĂŶĚĐŽƵƉůŝŶŐ ŝŶƚĞƌĨĂĐĞƐ͘ĞůůDŽů͘>ŝĨĞ^Đŝϲϱ͕
ϮϱϵϰͲϮϲϭϮ͘
DŽƌƐĞ͕D͘͕͘'ĂƌƐƚ͕:͕͘KƐĂĚĂ͕d͕͘<ŚĂŶ͕^͕͘,ŽďĞŝŬĂ͕͕͘ůĂǇ͕d͘D͕͘sĂůĞŶƚĞ͕E͕͘^ŚƌĞĞŶŝǁĂƐ͕Z͕͘^ƵƚƚŽŶ͕D͘͕͘
ĞůĐĂǇƌĞ͕͕͘ ,ƐƵ͕͘,͕͘ >Ğ WĞĐƋ͕:͘͕͘ ĂŶĚ >ǇĞƌůǇ͕,͘<͘ ;ϮϬϬϱͿ͘  ƉŚĂƐĞ / ƐƚƵĚǇ ŽĨ ĚĞǆŽƐŽŵĞ
ŝŵŵƵŶŽƚŚĞƌĂƉǇŝŶƉĂƚŝĞŶƚƐǁŝƚŚĂĚǀĂŶĐĞĚŶŽŶͲƐŵĂůůĐĞůůůƵŶŐĐĂŶĐĞƌ͘:dƌĂŶƐů͘DĞĚϯ͕ϵ͘
DŽƐŬǁĂ͕W͕͘ >ŽƌĞŶƚǌĞŶ͕͕͘ ǆĐŽĨĨŽŶ͕<͘:͕͘ ĂďŶĞƌ͕:͕͘ DĐƌĂǇ͕W͘͕͘ :ƌ͕͘ EĂƵƐĞĞĨ͕t͘D͕͘ ƵƉƵǇ͕͕͘ ĂŶĚ
ĂŶĨŝ͕͘;ϮϬϬϳͿ͘ŶŽǀĞůŚŽƐƚĚĞĨĞŶƐĞƐǇƐƚĞŵŽĨĂŝƌǁĂǇƐŝƐĚĞĨĞĐƚŝǀĞŝŶĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘ŵ͘:͘ZĞƐƉŝƌ͘ƌŝƚ
ĂƌĞDĞĚ͘ϭϳϱ͕ϭϳϰͲϭϴϯ͘
DŽƐƐĞƌ͕:͕͘ ŽƵĂƌ͕͘D͕͘ ^ĂƌĚĞ͕͘K͕͘ <ŝŽƐĐŚŝƐ͕W͕͘ &Ğŝů͕Z͕͘ DŽƐĞƌ͕,͕͘ WŽƵƐƚŬĂ͕͘D͕͘ DĂŶĚĞů͕:͘>͕͘ ĂŶĚ
ƵďŽƵƌŐ͕W͘;ϭϵϵϯͿ͘WƵƚĂƚŝǀĞyͲůŝŶŬĞĚĂĚƌĞŶŽůĞƵŬŽĚǇƐƚƌŽƉŚǇŐĞŶĞƐŚĂƌĞƐƵŶĞǆƉĞĐƚĞĚŚŽŵŽůŽŐǇǁŝƚŚ
ƚƌĂŶƐƉŽƌƚĞƌƐ͘EĂƚƵƌĞϯϲϭ͕ϳϮϲͲϳϯϬ͘
DŽǇĞƌ͕͘͕͘ ƵŚĂŝŵĞ͕D͕͘ ^ŚĂǁ͕͕͘ ĞŶƚŽŶ͕:͕͘ ZĞǇŶŽůĚƐ͕͕͘ <ĂƌůƐŽŶ͕<͘,͕͘ WĨĞŝĨĨĞƌ͕:͕͘ tĂŶŐ͕^͕͘
DŝĐŬůĞ͕:͘͕͘ DŝůĞǁƐŬŝ͕D͕͘ ƵƚƚŝŶŐ͕'͘Z͕͘ 'ƵŐŐŝŶŽ͕t͘͕͘ >ŝ͕D͕͘ ĂŶĚ ^ƚĂŶƚŽŶ͕͘͘ ;ϮϬϬϬͿ͘ dŚĞ WͲ
ŝŶƚĞƌĂĐƚŝŶŐĚŽŵĂŝŶŽĨĐǇƐƚŝĐĨŝďƌŽƐŝƐƚƌĂŶƐŵĞŵďƌĂŶĞĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌŝƐƌĞƋƵŝƌĞĚĨŽƌĨƵŶĐƚŝŽŶĂů
ĞǆƉƌĞƐƐŝŽŶŝŶƚŚĞĂƉŝĐĂůƉůĂƐŵĂŵĞŵďƌĂŶĞ͘:͘ŝŽů͘ŚĞŵ͘Ϯϳϱ͕ϮϳϬϲϵͲϮϳϬϳϰ͘
DƵůĐĂŚǇ͕>͘͕͘WŝŶŬ͕Z͘͕͘ĂŶĚĂƌƚĞƌ͕͘Z͘;ϮϬϭϰͿ͘ZŽƵƚĞƐĂŶĚŵĞĐŚĂŶŝƐŵƐŽĨĞǆƚƌĂĐĞůůƵůĂƌǀĞƐŝĐůĞƵƉƚĂŬĞ͘
:ǆƚƌĂĐĞůů͘sĞƐŝĐůĞƐ͘ϯ͘
EĂƐůƵŶĚ͕d͘/͕͘ WĂƋƵŝŶͲWƌŽƵůǆ͕͕͘ WĂƌĞĚĞƐ͕W͘d͕͘ sĂůůŚŽǀ͕,͕͘ ^ĂŶĚďĞƌŐ͕:͘<͕͘ ĂŶĚ 'ĂďƌŝĞůƐƐŽŶ͕^͘ ;ϮϬϭϰͿ͘
ǆŽƐŽŵĞƐĨƌŽŵďƌĞĂƐƚŵŝůŬŝŶŚŝďŝƚ,/sͲϭŝŶĨĞĐƚŝŽŶŽĨĚĞŶĚƌŝƚŝĐĐĞůůƐĂŶĚƐƵďƐĞƋƵĞŶƚǀŝƌĂůƚƌĂŶƐĨĞƌƚŽ
ϰнdĐĞůůƐ͘/^Ϯϴ͕ϭϳϭͲϭϴϬ͘
Eŝ͕͕͘ŝŬĂĚŝ͕͕͘ZŽƐĞŶďĞƌŐ͕D͘&͕͘ĂŶĚDĂŽ͕Y͘;ϮϬϭϬͿ͘^ ƚƌƵĐƚƵƌĞĂŶĚĨƵŶĐƚŝŽŶŽĨƚŚĞŚƵŵĂŶďƌĞĂƐƚĐĂŶĐĞƌ
ƌĞƐŝƐƚĂŶĐĞƉƌŽƚĞŝŶ;ZWͬ'ϮͿ͘Ƶƌƌ͘ƌƵŐDĞƚĂďϭϭ͕ϲϬϯͲϲϭϳ͘
EŽůĂŶ͕:͘W͘ ;ϮϬϭϱͿ͘ &ůŽǁ ǇƚŽŵĞƚƌǇ ŽĨ ǆƚƌĂĐĞůůƵůĂƌ sĞƐŝĐůĞƐ͗ WŽƚĞŶƚŝĂů͕ WŝƚĨĂůůƐ͕ ĂŶĚ WƌŽƐƉĞĐƚƐ͘ Ƶƌƌ͘
WƌŽƚŽĐ͘ǇƚŽŵ͘ϳϯ͕ϭϯ͘
EŽƌĞǌ͕͕͘ŶƚŝŐŶǇ͕&͕͘EŽĞů͕^͕͘sĂŶĚĞďƌŽƵĐŬ͕͕͘ĂŶĚĞĐƋ͕&͘;ϮϬϬϵͿ͘ĐǇƐƚŝĐĨŝďƌŽƐŝƐƌĞƐƉŝƌĂƚŽƌǇĞƉŝƚŚĞůŝĂů
ĐĞůůĐŚƌŽŶŝĐĂůůǇƚƌĞĂƚĞĚďǇŵŝŐůƵƐƚĂƚĂĐƋƵŝƌĞƐĂŶŽŶͲĐǇƐƚŝĐĨŝďƌŽƐŝƐͲůŝŬĞƉŚĞŶŽƚǇƉĞ͘ŵ͘:ZĞƐƉŝƌ͘Ğůů
DŽů͘ŝŽů͘ϰϭ͕ϮϭϳͲϮϮϱ͘
KĚŽůĐǌǇŬ͕E͕͘ &ƌŝƚƐĐŚ͕:͕͘ EŽƌĞǌ͕͕͘ ^ĞƌǀĞů͕E͕͘ ĚĂ ƵŶŚĂ͕D͘&͕͘ ŝƚĂŵ͕^͕͘ <ƵƉŶŝĞǁƐŬĂ͕͕͘tŝƐǌŶŝĞǁƐŬŝ͕>͕͘
ŽůĂƐ͕:͕͘ dĂƌŶŽǁƐŬŝ͕<͕͘ dŽŶĚĞůŝĞƌ͕͕͘ ZŽůĚĂŶ͕͕͘ ^ĂƵƐƐĞƌĞĂƵ͕͘>͕͘ DĞůŝŶͲ,ĞƐĐŚĞů͕W͕͘ tŝĞĐǌŽƌĞŬ͕'͕͘
>ƵŬĂĐƐ͕'͘>͕͘ĂĚůĞǌ͕D͕͘ &ĂƵƌĞ͕'͕͘,ĞƌƌŵĂŶŶ͕,͕͘KůůĞƌŽ͕D͕͘ĞĐƋ͕&͕͘ ŝĞůĞŶŬŝĞǁŝĐǌ͕W͕͘ ĂŶĚĚĞůŵĂŶ͕͘
;ϮϬϭϯͿ͘ ŝƐĐŽǀĞƌǇ ŽĨ ŶŽǀĞů ƉŽƚĞŶƚ ĞůƚĂ&ϱϬϴͲ&dZ ĐŽƌƌĞĐƚŽƌƐ ƚŚĂƚ ƚĂƌŐĞƚ ƚŚĞ ŶƵĐůĞŽƚŝĚĞ ďŝŶĚŝŶŐ
ĚŽŵĂŝŶ͘DKDŽů͘DĞĚϱ͕ϭϰϴϰͲϭϱϬϭ͘
ZĠĨĠƌĞŶĐĞƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
ϭϴϵ

KƐƚƌŽǁƐŬŝ͕D͕͘ ĂƌŵŽ͕E͘͕͘ <ƌƵŵĞŝĐŚ͕^͕͘ &ĂŶŐĞƚ͕/͕͘ ZĂƉŽƐŽ͕'͕͘ ^ĂǀŝŶĂ͕͕͘ DŽŝƚĂ͕͘&͕͘ ^ĐŚĂƵĞƌ͕<͕͘
,ƵŵĞ͕͘E͕͘ &ƌĞŝƚĂƐ͕Z͘W͕͘ 'ŽƵĚ͕͕͘ ĞŶĂƌŽĐŚ͕W͕͘ ,ĂĐŽŚĞŶ͕E͕͘ &ƵŬƵĚĂ͕D͕͘ ĞƐŶŽƐ͕͕͘ ^ĞĂďƌĂ͕D͘͕͘
ĂƌĐŚĞŶ͕&͕͘ŵŝŐŽƌĞŶĂ͕^͕͘DŽŝƚĂ͕>͘&͕͘ĂŶĚdŚĞƌǇ͕͘;ϮϬϭϬͿ͘ZĂďϮϳĂĂŶĚZĂďϮϳďĐŽŶƚƌŽůĚŝĨĨĞƌĞŶƚƐƚĞƉƐ
ŽĨƚŚĞĞǆŽƐŽŵĞƐĞĐƌĞƚŝŽŶƉĂƚŚǁĂǇ͘EĂƚ͘ĞůůŝŽů͘ϭϮ͕ϭϵͲϯϬ͘
WĂŶ͕͘d͘ ĂŶĚ :ŽŚŶƐƚŽŶĞ͕Z͘D͘ ;ϭϵϴϯͿ͘ &ĂƚĞ ŽĨ ƚŚĞ ƚƌĂŶƐĨĞƌƌŝŶ ƌĞĐĞƉƚŽƌ ĚƵƌŝŶŐ ŵĂƚƵƌĂƚŝŽŶ ŽĨ ƐŚĞĞƉ
ƌĞƚŝĐƵůŽĐǇƚĞƐŝŶǀŝƚƌŽ͗ƐĞůĞĐƚŝǀĞĞǆƚĞƌŶĂůŝǌĂƚŝŽŶŽĨƚŚĞƌĞĐĞƉƚŽƌ͘Ğůůϯϯ͕ϵϲϳͲϵϳϴ͘
WĞƌƌŝĐŽŶĞ͕D͘͕͘ DŽƌƌŝƐ͕:͘͕͘ WĂǀĞůŬĂ͕<͕͘ WůŽŐ͕D͘^͕͘ KΖ^ƵůůŝǀĂŶ͕͘W͕͘ :ŽƐĞƉŚ͕W͘D͕͘ ŽƌŬŝŶ͕,͕͘ >ĂƉĞǇ͕͕͘
ĂůĨŽƵƌ͕Z͕͘ DĞĞŬĞƌ͕͘W͕͘ ^ŵŝƚŚ͕͘͕͘ tĂĚƐǁŽƌƚŚ͕^͘͕͘ ĂŶĚ ^ƚ 'ĞŽƌŐĞ͕:͘͘ ;ϮϬϬϭͿ͘ ĞƌŽƐŽů ĂŶĚ ůŽďĂƌ
ĂĚŵŝŶŝƐƚƌĂƚŝŽŶŽĨĂƌĞĐŽŵďŝŶĂŶƚĂĚĞŶŽǀŝƌƵƐƚŽŝŶĚŝǀŝĚƵĂůƐǁŝƚŚĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘//͘dƌĂŶƐĨĞĐƚŝŽŶĞĨĨŝĐŝĞŶĐǇ
ŝŶĂŝƌǁĂǇĞƉŝƚŚĞůŝƵŵ͘,Ƶŵ͘'ĞŶĞdŚĞƌ͘ϭϮ͕ϭϯϴϯͲϭϯϵϰ͘
WŝĞƌ͕'͘͕͘'ƌŽƵƚ͕D͕͘ĂŝĚŝ͕d͕͘DĞůƵůĞŶŝ͕'͕͘DƵĞƐĐŚĞŶďŽƌŶ͕^͘^͕͘ĂŶƚŝŶŐ͕'͕͘ZĂƚĐůŝĨĨ͕Z͕͘ǀĂŶƐ͕D͘:͕͘ĂŶĚ
ŽůůĞĚŐĞ͕t͘,͘;ϭϵϵϴͿ͘^ĂůŵŽŶĞůůĂƚǇƉŚŝƵƐĞƐ&dZƚŽĞŶƚĞƌŝŶƚĞƐƚŝŶĂůĞƉŝƚŚĞůŝĂůĐĞůůƐ͘EĂƚƵƌĞϯϵϯ͕ϳϵͲ
ϴϮ͘
WŝŶĚ͕^͕͘ZŝŽƌĚĂŶ͕:͘Z͕͘ĂŶĚtŝůůŝĂŵƐ͕͘͘;ϭϵϵϰͿ͘WĂƌƚŝĐŝƉĂƚŝŽŶŽĨƚŚĞĞŶĚŽƉůĂƐŵŝĐƌĞƚŝĐƵůƵŵĐŚĂƉĞƌŽŶĞ
ĐĂůŶĞǆŝŶ;Ɖϴϴ͕/WϵϬͿŝŶƚŚĞďŝŽŐĞŶĞƐŝƐŽĨƚŚĞĐǇƐƚŝĐĨŝďƌŽƐŝƐƚƌĂŶƐŵĞŵďƌĂŶĞĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌ͘:͘
ŝŽů͘ŚĞŵ͘Ϯϲϵ͕ϭϮϳϴϰͲϭϮϳϴϴ͘
Wŝƚƚ͕:͘D͕͘ ŚĂƌƌŝĞƌ͕D͕͘ sŝĂƵĚ͕^͕͘ ŶĚƌĞ͕&͕͘ ĞƐƐĞ͕͕͘ ŚĂƉƵƚ͕E͕͘ ĂŶĚ ŝƚǀŽŐĞů͕>͘ ;ϮϬϭϰͿ͘ĞŶĚƌŝƚŝĐ ĐĞůůͲ
ĚĞƌŝǀĞĚĞǆŽƐŽŵĞƐĂƐŝŵŵƵŶŽƚŚĞƌĂƉŝĞƐŝŶƚŚĞĨŝŐŚƚĂŐĂŝŶƐƚĐĂŶĐĞƌ͘:/ŵŵƵŶŽů͘ϭϵϯ͕ϭϬϬϲͲϭϬϭϭ͘
WŽŽůŵĂŶ͕͘D͘ ĂŶĚ'ĂůǀĂŶŝ͕͘W͘ ;ϮϬϬϳͿ͘ ǀĂůƵĂƚŝŶŐ ĐĂŶĚŝĚĂƚĞ ĂŐĞŶƚƐŽĨ ƐĞůĞĐƚŝǀĞ ƉƌĞƐƐƵƌĞ ĨŽƌ ĐǇƐƚŝĐ
ĨŝďƌŽƐŝƐ͘:Z͘^ŽĐ͘/ŶƚĞƌĨĂĐĞϰ͕ϵϭͲϵϴ͘
WƌŝĐŬĞƚƚ͕D͘ĂŶĚ:ĂŝŶ͕D͘;ϮϬϭϯͿ͘'ĞŶĞƚŚĞƌĂƉǇŝŶĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘dƌĂŶƐů͘ZĞƐ͘ϭϲϭ͕ϮϱϱͲϮϲϰ͘
WƌŝŶĐĞ͕>͘^͕͘ tŽƌŬŵĂŶ͕Z͘͕͘ :ƌ͕͘ ĂŶĚ DĂƌĐŚĂƐĞ͕Z͘͘ ;ϭϵϵϰͿ͘ ZĂƉŝĚ ĞŶĚŽĐǇƚŽƐŝƐ ŽĨ ƚŚĞ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ
ƚƌĂŶƐŵĞŵďƌĂŶĞĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌĐŚůŽƌŝĚĞĐŚĂŶŶĞů͘WƌŽĐEĂƚůĐĂĚ^Đŝh^ϵϭ͕ϱϭϵϮͲϱϭϵϲ͘
WƌŽĐŬŽ͕͕͘KΖDĂƌĂ͕D͘>͕͘ĞŶŶĞƚƚ͕t͘&͕͘dŝĞůĞŵĂŶ͕͘W͕͘ĂŶĚ'ĂƵĚĞƚ͕Z͘ ;ϮϬϬϵͿ͘dŚĞŵĞĐŚĂŶŝƐŵŽĨ
ƚƌĂŶƐƉŽƌƚĞƌƐ͗ ŐĞŶĞƌĂů ůĞƐƐŽŶƐ ĨƌŽŵ ƐƚƌƵĐƚƵƌĂů ĂŶĚ ĨƵŶĐƚŝŽŶĂů ƐƚƵĚŝĞƐ ŽĨ ĂŶ ĂŶƚŝŐĞŶŝĐ ƉĞƉƚŝĚĞ
ƚƌĂŶƐƉŽƌƚĞƌ͘&^:͘Ϯϯ͕ϭϮϴϳͲϭϯϬϮ͘
YƵŝŶƚĂŶĂͲ'ĂůůĞŐŽ͕͕͘ĞůŐĂĚŽͲWĞĐĞůůŝŶ͕/͕͘ĂŶĚĂůĞƌŽ͕͘͘;ϮϬϭϰͿ͘&dZƉƌŽƚĞŝŶƌĞƉĂŝƌƚŚĞƌĂƉǇŝŶĐǇƐƚŝĐ
ĨŝďƌŽƐŝƐ͘ƌĐŚƌŽŶĐŽŶĞƵŵŽů͘ϱϬ͕ϭϰϲͲϭϱϬ͘
YƵŝŶƚŽŶ͕W͘D͘;ϭϵϴϯͿ͘ŚůŽƌŝĚĞŝŵƉĞƌŵĞĂďŝůŝƚǇŝŶĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘EĂƚƵƌĞϯϬϭ͕ϰϮϭͲϰϮϮ͘
YƵŝŶƚŽŶ͕W͘D͘;ϭϵϵϵͿ͘WŚǇƐŝŽůŽŐŝĐĂůďĂƐŝƐŽĨĐǇƐƚŝĐĨŝďƌŽƐŝƐ͗ĂŚŝƐƚŽƌŝĐĂůƉĞƌƐƉĞĐƚŝǀĞ͘WŚǇƐŝŽůZĞǀ͘ϳϵ͕^ϯͲ
^ϮϮ͘
ZĂŚŵĂŶ͕<͘^͕͘ Ƶŝ͕'͕͘ ,ĂƌǀĞǇ͕^͘͕͘ ĂŶĚ DĐĂƌƚǇ͕E͘͘ ;ϮϬϭϯͿ͘ DŽĚĞůŝŶŐ ƚŚĞ ĐŽŶĨŽƌŵĂƚŝŽŶĂů ĐŚĂŶŐĞƐ
ƵŶĚĞƌůǇŝŶŐĐŚĂŶŶĞůŽƉĞŶŝŶŐŝŶ&dZ͘W>Ž^͘KŶĞ͘ϴ͕Ğϳϰϱϳϰ͘
ZĂŝďŽƌŐ͕͘ ĂŶĚ ^ƚĞŶŵĂƌŬ͕,͘ ;ϮϬϬϵͿ͘ dŚĞ ^Zd ŵĂĐŚŝŶĞƌǇ ŝŶ ĞŶĚŽƐŽŵĂů ƐŽƌƚŝŶŐ ŽĨ ƵďŝƋƵŝƚǇůĂƚĞĚ
ŵĞŵďƌĂŶĞƉƌŽƚĞŝŶƐ͘EĂƚƵƌĞϰϱϴ͕ϰϰϱͲϰϱϮ͘
ZĂŵƐĞǇ͕͘t͕͘ ĂǀŝĞƐ͕:͕͘ DĐůǀĂŶĞǇ͕E͘'͕͘ dƵůůŝƐ͕͕͘ Ğůů͕^͘͕͘ ƌĞǀŝŶĞŬ͕W͕͘ 'ƌŝĞƐĞ͕D͕͘ DĐ<ŽŶĞ͕͘&͕͘
tĂŝŶǁƌŝŐŚƚ͕͘͕͘ <ŽŶƐƚĂŶ͕D͘t͕͘ DŽƐƐ͕Z͕͘ ZĂƚũĞŶ͕&͕͘ ^ĞƌŵĞƚͲ'ĂƵĚĞůƵƐ͕/͕͘ ZŽǁĞ͕^͘D͕͘ ŽŶŐ͕Y͕͘
ZĠĨĠƌĞŶĐĞƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
ϭϵϬ

ZŽĚƌŝŐƵĞǌ͕^͕͘ zĞŶ͕<͕͘ KƌĚŽŶĞǌ͕͕͘ ĂŶĚ ůďŽƌŶ͕:͘^͘ ;ϮϬϭϭͿ͘  &dZ ƉŽƚĞŶƚŝĂƚŽƌ ŝŶ ƉĂƚŝĞŶƚƐǁŝƚŚ ĐǇƐƚŝĐ
ĨŝďƌŽƐŝƐĂŶĚƚŚĞ'ϱϱϭŵƵƚĂƚŝŽŶ͘EŶŐů:DĞĚϯϲϱ͕ϭϲϲϯͲϭϲϳϮ͘
ZĂƉŽƐŽ͕'͕͘ EŝũŵĂŶ͕,͘t͕͘ ^ƚŽŽƌǀŽŐĞů͕t͕͘ >ŝĞũĞŶĚĞŬŬĞƌ͕Z͕͘ ,ĂƌĚŝŶŐ͕͘s͕͘ DĞůŝĞĨ͕͘:͕͘ ĂŶĚ 'ĞƵǌĞ͕,͘:͘
;ϭϵϵϲͿ͘ůǇŵƉŚŽĐǇƚĞƐƐĞĐƌĞƚĞĂŶƚŝŐĞŶͲƉƌĞƐĞŶƚŝŶŐǀĞƐŝĐůĞƐ͘:ǆƉ͘DĞĚϭϴϯ͕ϭϭϲϭͲϭϭϳϮ͘
ZĂƉŽƐŽ͕'͘ĂŶĚ^ƚŽŽƌǀŽŐĞů͕t͘;ϮϬϭϯͿ͘ǆƚƌĂĐĞůůƵůĂƌǀĞƐŝĐůĞƐ͗ĞǆŽƐŽŵĞƐ͕ŵŝĐƌŽǀĞƐŝĐůĞƐ͕ĂŶĚĨƌŝĞŶĚƐ͘:Ğůů
ŝŽů͘ϮϬϬ͕ϯϳϯͲϯϴϯ͘
ZĂƚĂũĐǌĂŬ͕:͕͘DŝĞŬƵƐ͕<͕͘<ƵĐŝĂ͕D͕͘ŚĂŶŐ͕:͕͘ZĞĐĂ͕Z͕͘ǀŽƌĂŬ͕W͕͘ĂŶĚZĂƚĂũĐǌĂŬ͕D͘͘;ϮϬϬϲͿ͘ŵďƌǇŽŶŝĐ
ƐƚĞŵĐĞůůͲĚĞƌŝǀĞĚŵŝĐƌŽǀĞƐŝĐůĞƐƌĞƉƌŽŐƌĂŵŚĞŵĂƚŽƉŽŝĞƚŝĐƉƌŽŐĞŶŝƚŽƌƐ͗ĞǀŝĚĞŶĐĞĨŽƌŚŽƌŝǌŽŶƚĂůƚƌĂŶƐĨĞƌ
ŽĨŵZEĂŶĚƉƌŽƚĞŝŶĚĞůŝǀĞƌǇ͘>ĞƵŬĞŵŝĂϮϬ͕ϴϰϳͲϴϱϲ͘
ZĞĚĚǇ͕D͘D͕͘ >ŝŐŚƚ͕D͘:͕͘ ĂŶĚ YƵŝŶƚŽŶ͕W͘D͘ ;ϭϵϵϵͿ͘ ĐƚŝǀĂƚŝŽŶ ŽĨ ƚŚĞ ĞƉŝƚŚĞůŝĂů EĂн ĐŚĂŶŶĞů ;EĂͿ
ƌĞƋƵŝƌĞƐ&dZůͲĐŚĂŶŶĞůĨƵŶĐƚŝŽŶ͘EĂƚƵƌĞϰϬϮ͕ϯϬϭͲϯϬϰ͘
ZĞĞǀĞƐ͕͘W͕͘ DŽůůŽǇ͕<͕͘ WŽŚů͕<͕͘ ĂŶĚ DĐůǀĂŶĞǇ͕E͘'͘ ;ϮϬϭϮͿ͘ ,ǇƉĞƌƚŽŶŝĐ ƐĂůŝŶĞ ŝŶ ƚƌĞĂƚŵĞŶƚ ŽĨ
ƉƵůŵŽŶĂƌǇĚŝƐĞĂƐĞŝŶĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘^ĐŝĞŶƚŝĨŝĐtŽƌůĚ:ŽƵƌŶĂů͘ϮϬϭϮ͕ϰϲϱϮϯϬ͘
ZĞŶ͕,͘z͕͘'ƌŽǀĞ͕͘͕͘Ğ>ĂZŽƐĂ͕K͕͘,ŽƵĐŬ͕^͘͕͘^ŽƉŚĂ͕W͕͘sĂŶ͕'͘&͕͘,ŽĨĨŵĂŶ͕͘:͕͘ĂŶĚǇƌ͕͘D͘;ϮϬϭϯͿ͘
syͲϴϬϵ ĐŽƌƌĞĐƚƐ ĨŽůĚŝŶŐ ĚĞĨĞĐƚƐ ŝŶ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ ƚƌĂŶƐŵĞŵďƌĂŶĞ ĐŽŶĚƵĐƚĂŶĐĞ ƌĞŐƵůĂƚŽƌ ƉƌŽƚĞŝŶ
ƚŚƌŽƵŐŚĂĐƚŝŽŶŽŶŵĞŵďƌĂŶĞͲƐƉĂŶŶŝŶŐĚŽŵĂŝŶϭ͘DŽů͘ŝŽů͘ĞůůϮϰ͕ϯϬϭϲͲϯϬϮϰ͘
ZŝŽƌĚĂŶ͕:͘Z͕͘ ZŽŵŵĞŶƐ͕:͘D͕͘ <ĞƌĞŵ͕͕͘ ůŽŶ͕E͕͘ ZŽǌŵĂŚĞů͕Z͕͘ 'ƌǌĞůĐǌĂŬ͕͕͘ ŝĞůĞŶƐŬŝ͕:͕͘ >ŽŬ͕^͕͘
WůĂǀƐŝĐ͕E͕͘ŚŽƵ͕:͘>͕͘ĂŶĚ͘;ϭϵϴϵͿ͘/ĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƚŚĞĐǇƐƚŝĐĨŝďƌŽƐŝƐŐĞŶĞ͗ĐůŽŶŝŶŐĂŶĚĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ
ŽĨĐŽŵƉůĞŵĞŶƚĂƌǇE͘^ĐŝĞŶĐĞϮϰϱ͕ϭϬϲϲͲϭϬϳϯ͘
ZŽŐĂŶ͕D͘W͕͘dĂŐŐĂƌƚ͕͘͕͘'ƌĞĞŶĞ͕͘D͕͘DƵƌƉŚǇ͕W͘'͕͘KΖEĞŝůů͕^͘:͕͘ĂŶĚDĐůǀĂŶĞǇ͕E͘'͘;ϮϬϬϰͿ͘>ŽƐƐŽĨ
ŵŝĐƌŽďŝĐŝĚĂůĂĐƚŝǀŝƚǇĂŶĚŝŶĐƌĞĂƐĞĚĨŽƌŵĂƚŝŽŶŽĨďŝŽĨŝůŵĚƵĞƚŽĚĞĐƌĞĂƐĞĚůĂĐƚŽĨĞƌƌŝŶĂĐƚŝǀŝƚǇŝŶƉĂƚŝĞŶƚƐ
ǁŝƚŚĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘:/ŶĨĞĐƚ͘ŝƐ͘ϭϵϬ͕ϭϮϰϱͲϭϮϱϯ͘
ZŽŵŵĞŶƐ͕:͘D͕͘ /ĂŶŶƵǌǌŝ͕D͘͕͘ <ĞƌĞŵ͕͕͘ ƌƵŵŵ͕D͘>͕͘ DĞůŵĞƌ͕'͕͘ ĞĂŶ͕D͕͘ ZŽǌŵĂŚĞů͕Z͕͘ ŽůĞ͕:͘>͕͘
<ĞŶŶĞĚǇ͕͕͘,ŝĚĂŬĂ͕E͕͘ĂŶĚ͘ ;ϭϵϴϵͿ͘/ĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƚŚĞĐǇƐƚŝĐĨŝďƌŽƐŝƐŐĞŶĞ͗ĐŚƌŽŵŽƐŽŵĞǁĂůŬŝŶŐĂŶĚ
ũƵŵƉŝŶŐ͘^ĐŝĞŶĐĞϮϰϱ͕ϭϬϱϵͲϭϬϲϱ͘
ZŽƵĐŽƵƌƚ͕͕͘ DĞĞƵƐƐĞŶ͕^͕͘ ĂŽ͕:͕͘ ŝŵŵĞƌŵĂŶŶ͕W͕͘ ĂŶĚ ĂǀŝĚ͕'͘ ;ϮϬϭϱͿ͘ ,ĞƉĂƌĂŶĂƐĞ ĂĐƚŝǀĂƚĞƐ ƚŚĞ
ƐǇŶĚĞĐĂŶͲƐǇŶƚĞŶŝŶͲ>/yĞǆŽƐŽŵĞƉĂƚŚǁĂǇ͘ĞůůZĞƐ͘Ϯϱ͕ϰϭϮͲϰϮϴ͘
ZƵŝǌ͕&͘͕͘ ůĂŶĐǇ͕:͘W͕͘ WĞƌƌŝĐŽŶĞ͕D͘͕͘ ĞďŽŬ͕͕͘ ,ŽŶŐ͕:͘^͕͘ ŚĞŶŐ͕^͘,͕͘ DĞĞŬĞƌ͕͘W͕͘ zŽƵŶŐ͕<͘Z͕͘
^ĐŚŽƵŵĂĐŚĞƌ͕Z͘͕͘ tĞĂƚŚĞƌůǇ͕D͘Z͕͘ tŝŶŐ͕>͕͘ DŽƌƌŝƐ͕:͘͕͘ ^ŝŶĚĞů͕>͕͘ ZŽƐĞŶďĞƌŐ͕D͕͘ ǀĂŶ 'ŝŶŬĞů͕&͘t͕͘
DĐ'ŚĞĞ͕:͘Z͕͘ <ĞůůǇ͕͕͘ >ǇƌĞŶĞ͕Z͘<͕͘ ĂŶĚ ^ŽƌƐĐŚĞƌ͕͘:͘ ;ϮϬϬϭͿ͘  ĐůŝŶŝĐĂů ŝŶĨůĂŵŵĂƚŽƌǇ ƐǇŶĚƌŽŵĞ
ĂƚƚƌŝďƵƚĂďůĞƚŽĂĞƌŽƐŽůŝǌĞĚůŝƉŝĚͲEĂĚŵŝŶŝƐƚƌĂƚŝŽŶŝŶĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘,Ƶŵ͘'ĞŶĞdŚĞƌ͘ϭϮ͕ϳϱϭͲϳϲϭ͘
ZƵƐƐĞůů͕t͘͘;ϮϬϬϬͿ͘hƉĚĂƚĞŽŶĂĚĞŶŽǀŝƌƵƐĂŶĚŝƚƐǀĞĐƚŽƌƐ͘:'ĞŶ͘sŝƌŽů͘ϴϭ͕ϮϱϳϯͲϮϲϬϰ͘
^ĐĂŶƵ͕͕͘ DŽůŶĂƌĨŝ͕E͕͘ ƌĂŶĚƚ͕<͘:͕͘ 'ƌƵĂǌ͕>͕͘ ĂǇĞƌ͕:͘D͕͘ ĂŶĚ ƵƌŐĞƌ͕͘ ;ϮϬϬϴͿ͘ ^ƚŝŵƵůĂƚĞĚ d ĐĞůůƐ
ŐĞŶĞƌĂƚĞŵŝĐƌŽƉĂƌƚŝĐůĞƐ͕ǁŚŝĐŚŵŝŵŝĐ ĐĞůůƵůĂƌ ĐŽŶƚĂĐƚ ĂĐƚŝǀĂƚŝŽŶ ŽĨ ŚƵŵĂŶŵŽŶŽĐǇƚĞƐ͗ ĚŝĨĨĞƌĞŶƚŝĂů
ƌĞŐƵůĂƚŝŽŶŽĨƉƌŽͲĂŶĚĂŶƚŝͲŝŶĨůĂŵŵĂƚŽƌǇĐǇƚŽŬŝŶĞƉƌŽĚƵĐƚŝŽŶďǇŚŝŐŚͲĚĞŶƐŝƚǇůŝƉŽƉƌŽƚĞŝŶƐ͘:>ĞƵŬŽĐ͘
ŝŽů͘ϴϯ͕ϵϮϭͲϵϮϳ͘
^ĐŚŶĞŝĚĞƌ͕͘ ĂŶĚ ,ƵŶŬĞ͕^͘ ;ϭϵϵϴͿ͘ dWͲďŝŶĚŝŶŐͲĐĂƐƐĞƚƚĞ ;Ϳ ƚƌĂŶƐƉŽƌƚ ƐǇƐƚĞŵƐ͗ ĨƵŶĐƚŝŽŶĂů ĂŶĚ
ƐƚƌƵĐƚƵƌĂůĂƐƉĞĐƚƐŽĨƚŚĞdWͲŚǇĚƌŽůǇǌŝŶŐƐƵďƵŶŝƚƐͬĚŽŵĂŝŶƐ͘&D^DŝĐƌŽďŝŽů͘ZĞǀ͘ϮϮ͕ϭͲϮϬ͘
ZĠĨĠƌĞŶĐĞƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
ϭϵϭ

^ĞŶŝŽƌ͕͘͘ĂŶĚŚĂŐĂƚ͕^͘;ϭϵϵϴͿ͘WͲŐůǇĐŽƉƌŽƚĞŝŶƐŚŽǁƐƐƚƌŽŶŐĐĂƚĂůǇƚŝĐĐŽŽƉĞƌĂƚŝǀŝƚǇďĞƚǁĞĞŶƚŚĞƚǁŽ
ŶƵĐůĞŽƚŝĚĞƐŝƚĞƐ͘ŝŽĐŚĞŵŝƐƚƌǇϯϳ͕ϴϯϭͲϴϯϲ͘
^ĞƌŵĞƚͲ'ĂƵĚĞůƵƐ͕/͕͘ ZĞŶŽƵŝů͕D͕͘ &ĂũĂĐ͕͕͘ ŝĚŽƵ͕>͕͘ WĂƌďĂŝůůĞ͕͕͘ WŝĞƌƌŽƚ͕^͕͘ ĂǀǇ͕E͕͘ ŝƐŵƵƚŚ͕͕͘
ZĞŝŶĞƌƚ͕W͕͘>ĞŶŽŝƌ͕'͕͘>ĞƐƵƌĞ͕:͘&͕͘ZŽƵƐƐĞƚ͕:͘W͕͘ĂŶĚĚĞůŵĂŶ͕͘;ϮϬϬϳͿ͘/ŶǀŝƚƌŽƉƌĞĚŝĐƚŝŽŶŽĨƐƚŽƉͲĐŽĚŽŶ
ƐƵƉƉƌĞƐƐŝŽŶďǇŝŶƚƌĂǀĞŶŽƵƐŐĞŶƚĂŵŝĐŝŶŝŶƉĂƚŝĞŶƚƐǁŝƚŚĐǇƐƚŝĐĨŝďƌŽƐŝƐ͗ĂƉŝůŽƚƐƚƵĚǇ͘D͘DĞĚϱ͕ϱ͘
^ĞƌŽŚŝũŽƐ͕͘t͘Z͕͘ ,ĞŐĞĚнͯƐ͕d͕͘ ůĞŬƐĂŶĚƌŽǀ͕͘͕͘ ,Ğ͕>͕͘ Ƶŝ͕>͕͘ ŽŬŚŽůǇĂŶ͕E͘s͕͘ ĂŶĚ ZŝŽƌĚĂŶ͕:͘Z͘
;ϮϬϬϴͿ͘ WŚĞŶǇůĂůĂŶŝŶĞͲϱϬϴ ŵĞĚŝĂƚĞƐ Ă ĐǇƚŽƉůĂƐŵŝĐΓƀŵĞŵďƌĂŶĞ ĚŽŵĂŝŶ ĐŽŶƚĂĐƚ ŝŶ ƚŚĞ &dZ ϯ
ƐƚƌƵĐƚƵƌĞĐƌƵĐŝĂůƚŽĂƐƐĞŵďůǇĂŶĚĐŚĂŶŶĞůĨƵŶĐƚŝŽŶ͘WƌŽĐEĂƚůĐĂĚ^Đŝh^ϭϬϱ͕ϯϮϱϲͲϯϮϲϭ͘
^ŚĂŶŐ͕:͘ ĂŶĚ 'ĂŽ͕y͘ ;ϮϬϭϰͿ͘ EĂŶŽƉĂƌƚŝĐůĞ ĐŽƵŶƚŝŶŐ͗ ƚŽǁĂƌĚƐ ĂĐĐƵƌĂƚĞ ĚĞƚĞƌŵŝŶĂƚŝŽŶ ŽĨ ƚŚĞ ŵŽůĂƌ
ĐŽŶĐĞŶƚƌĂƚŝŽŶ͘ŚĞŵ͘^ŽĐ͘ZĞǀ͘ϰϯ͕ϳϮϲϳͲϳϮϳϴ͘
^ŚĂƌŵĂ͕'͕͘ ƵƌŬĞ͕:͕͘ ŚĂƚƚĂĐŚĂƌǇǇĂ͕^͕͘ ^ŚĂƌŵĂ͕E͕͘ <ĂƚǇĂů͕^͕͘ WĂƌŬ͕Z͘>͕͘ ĂŶĚ dŽďĂĐŵĂŶ͕:͘ ;ϮϬϭϯͿ͘
ZĞĚƵĐĞĚƌǇůƐƵůĨĂƚĂƐĞĂĐƚŝǀŝƚǇŝŶůĞƵŬŽĐǇƚĞƐĨƌŽŵĐǇƐƚŝĐĨŝďƌŽƐŝƐƉĂƚŝĞŶƚƐ͘WĞĚŝĂƚƌ͘WƵůŵŽŶŽů͘ϰϴ͕ϮϯϲͲ
Ϯϰϰ͘
^ŚĂƌŵĂ͕D͕͘WĂŵƉŝŶĞůůĂ͕&͕͘EĞŵĞƐ͕͕͘ĞŶŚĂƌŽƵŐĂ͕D͕͘^Ž͕:͕͘Ƶ͕<͕͘ĂĐŚĞ͕<͘'͕͘WĂƉƐŝŶ͕͕͘ĞƌĂŶŐƵĞ͕E͕͘
^ƚĞŶŵĂƌŬ͕,͕͘ĂŶĚ>ƵŬĂĐƐ͕'͘>͘ ;ϮϬϬϰͿ͘DŝƐĨŽůĚŝŶŐĚŝǀĞƌƚƐ&dZĨƌŽŵƌĞĐǇĐůŝŶŐ ƚŽĚĞŐƌĂĚĂƚŝŽŶ͗ƋƵĂůŝƚǇ
ĐŽŶƚƌŽůĂƚĞĂƌůǇĞŶĚŽƐŽŵĞƐ͘:ĞůůŝŽů͘ϭϲϰ͕ϵϮϯͲϵϯϯ͘
^ŚĞŶ͕͘Y͕͘&ŝŶŬďĞŝŶĞƌ͕t͘͕͘tŝŶĞ͕:͘:͕͘DƌƐŶǇ͕Z͘:͕͘ĂŶĚtŝĚĚŝĐŽŵďĞ͕:͘,͘;ϭϵϵϰͿ͘ĂůƵͲϯ͗ĂŚƵŵĂŶĂŝƌǁĂǇ
ĞƉŝƚŚĞůŝĂůĐĞůůůŝŶĞƚŚĂƚƐŚŽǁƐĐDWͲĚĞƉĞŶĚĞŶƚůͲƐĞĐƌĞƚŝŽŶ͘ŵ͘:͘WŚǇƐŝŽůϮϲϲ͕>ϰϵϯͲ>ϱϬϭ͘
^ŝŵŽŶ͕ D͘ WŝŶĞĂƵ ^͘ ĂŝůůŽŶ :͘ ƵĨŽƵƌ ͘ ĂǌŝƌĞ ͘ ĨĨĞĐƚ ŽĨ ĂŶ ĂŶƚŝďŝŽĨŝůŵ ĞǆƚƌĂĐƚ ŽĨ ƚŚĞ ĐƵůƚƵƌĞ
ƐƵƉĞƌŶĂƚĂŶƚŽĨWƐĞƵĚŽĂůƚĞƌŽŵŽŶĂƐϯ:ϲ͘ϳƚŚƵƌŽƉĞĂŶ&zŽƵŶŐ/ŶǀĞƐƚŝŐĂƚŽƌDĞĞƚŝŶŐ͘ϮϬϭϮ͘
ZĞĨdǇƉĞ͗ŽŶĨĞƌĞŶĐĞWƌŽĐĞĞĚŝŶŐ
^ŝŶŐŚ͕Z͘ ĂŶĚ <ŽƐƚĂƌĞůŽƐ͕<͘ ;ϮϬϬϵͿ͘ ĞƐŝŐŶĞƌ ĂĚĞŶŽǀŝƌƵƐĞƐ ĨŽƌ ŶĂŶŽŵĞĚŝĐŝŶĞ ĂŶĚ ŶĂŶŽĚŝĂŐŶŽƐƚŝĐƐ͘
dƌĞŶĚƐŝŽƚĞĐŚŶŽů͘Ϯϳ͕ϮϮϬͲϮϮϵ͘
^ŝŶŶ͕W͘>͕͘ƵƌŶŝŐŚƚ͕͘Z͕͘,ŝĐŬĞǇ͕D͘͕͘ůŝƐƐĂƌĚ͕'͘t͕͘ĂŶĚDĐƌĂǇ͕W͘:͘;ϮϬϬϱͿ͘WĞƌƐŝƐƚĞŶƚŐĞŶĞĞǆƉƌĞƐƐŝŽŶ
ŝŶŵŽƵƐĞŶĂƐĂůĞƉŝƚŚĞůŝĂĨŽůůŽǁŝŶŐĨĞůŝŶĞŝŵŵƵŶŽĚĞĨŝĐŝĞŶĐǇǀŝƌƵƐͲďĂƐĞĚǀĞĐƚŽƌŐĞŶĞƚƌĂŶƐĨĞƌ͘:sŝƌŽů
ϳϵ͕ϭϮϴϭϴͲϭϮϴϮϳ͘
^ŵŝƚŚ͕W͘͕͘ <ĂƌƉŽǁŝĐŚ͕E͕͘ DŝůůĞŶ͕>͕͘ DŽŽĚǇ͕:͘͕͘ ZŽƐĞŶ͕:͕͘ dŚŽŵĂƐ͕W͘:͕͘ ĂŶĚ ,ƵŶƚ͕:͘&͘ ;ϮϬϬϮͿ͘ dW
ďŝŶĚŝŶŐ ƚŽ ƚŚĞŵŽƚŽƌ ĚŽŵĂŝŶ ĨƌŽŵ ĂŶ  ƚƌĂŶƐƉŽƌƚĞƌ ĚƌŝǀĞƐ ĨŽƌŵĂƚŝŽŶ ŽĨ Ă ŶƵĐůĞŽƚŝĚĞ ƐĂŶĚǁŝĐŚ
ĚŝŵĞƌ͘DŽů͘ĞůůϭϬ͕ϭϯϵͲϭϰϵ͘
^ƚĞŝŶĨĞůƐ͕͕͘KƌĞůůĞ͕͕͘&ĂŶƚŝŶŽ͕:͘Z͕͘ĂůŵĂƐ͕K͕͘ZŝŐĂƵĚ͕:͘>͕͘ĞŶŝǌŽƚ͕&͕͘ŝWŝĞƚƌŽ͕͕͘ĂŶĚ:ĂƵůƚ͕:͘D͘;ϮϬϬϰͿ͘
ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ ŽĨ zǀĐ ;ŵƌͿ͕ Ă ŵƵůƚŝĚƌƵŐ  ƚƌĂŶƐƉŽƌƚĞƌ ĐŽŶƐƚŝƚƵƚŝǀĞůǇ ĞǆƉƌĞƐƐĞĚ ŝŶ ĂĐŝůůƵƐ
ƐƵďƚŝůŝƐ͘ŝŽĐŚĞŵŝƐƚƌǇϰϯ͕ϳϰϵϭͲϳϱϬϮ͘
^ƚŽůĂƌĐǌǇŬ͕͘/͕͘ ZĞŝůŝŶŐ͕͘:͕͘ ĂŶĚ WĂƵŵŝ͕͘D͘ ;ϮϬϭϭͿ͘ ZĞŐƵůĂƚŝŽŶ ŽĨ  ƚƌĂŶƐƉŽƌƚĞƌ ĨƵŶĐƚŝŽŶ ǀŝĂ
ƉŚŽƐƉŚŽƌǇůĂƚŝŽŶďǇƉƌŽƚĞŝŶŬŝŶĂƐĞƐ͘Ƶƌƌ͘WŚĂƌŵ͘ŝŽƚĞĐŚŶŽů͘ϭϮ͕ϲϮϭͲϲϯϱ͘
^ƚƵĨĨĞƌƐ͕^͕͘^Ğŵ͕t͘͕͘^ƚĞŶŵĂƌŬ͕,͕͘ĂŶĚƌĞĐŚ͕͘;ϮϬϬϵͿ͘DƵůƚŝǀĞƐŝĐƵůĂƌĞŶĚŽƐŽŵĞďŝŽŐĞŶĞƐŝƐ ŝŶƚŚĞ
ĂďƐĞŶĐĞŽĨ^ZdƐ͘dƌĂĨĨŝĐ͘ϭϬ͕ϵϮϱͲϵϯϳ͘
dĂďĐŚĂƌĂŶŝ͕:͘͕͘ ŚĂŶŐ͕y͘͕͘ ZŝŽƌĚĂŶ͕:͘Z͕͘ ĂŶĚ ,ĂŶƌĂŚĂŶ͕:͘t͘ ;ϭϵϵϭͿ͘ WŚŽƐƉŚŽƌǇůĂƚŝŽŶͲƌĞŐƵůĂƚĞĚ ůͲ
ĐŚĂŶŶĞůŝŶ,KĐĞůůƐƐƚĂďůǇĞǆƉƌĞƐƐŝŶŐƚŚĞĐǇƐƚŝĐĨŝďƌŽƐŝƐŐĞŶĞ͘EĂƚƵƌĞϯϱϮ͕ϲϮϴͲϲϯϭ͘
ZĠĨĠƌĞŶĐĞƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
ϭϵϮ

dĂƌĂďŽůĞƚƚŝ͕'͕͘ ΖƐĐĞŶǌŽ͕^͕͘ 'ŝƵƐƚŝ͕/͕͘ DĂƌĐŚĞƚƚŝ͕͕͘ ŽƌƐŽƚƚŝ͕W͕͘DŝůůŝŵĂŐŐŝ͕͕͘ 'ŝĂǀĂǌǌŝ͕Z͕͘ WĂǀĂŶ͕͕͘
ĂŶĚŽůŽ͕s͘;ϮϬϬϲͿ͘ŝŽĂǀĂŝůĂďŝůŝƚǇŽĨs'&ŝŶƚƵŵŽƌͲƐŚĞĚǀĞƐŝĐůĞƐĚĞƉĞŶĚƐŽŶǀĞƐŝĐůĞďƵƌƐƚŝŶĚƵĐĞĚďǇ
ĂĐŝĚŝĐƉ,͘EĞŽƉůĂƐŝĂ͘ϴ͕ϵϲͲϭϬϯ͘
dŚŽŵĂƐ͕W͘D͕͘ŽƚĞ͕'͘:͕͘tŽŚůůŬ͕E͕͘,ĂĚĚĂĚ͕͕͘DĂƚŚĞǁ͕W͘D͕͘ZĂďů͕t͕͘ŐƵŝůĂƌͲƌǇĂŶ͕>͕͘'ĂŐĞů͕Z͘&͕͘ĂŶĚ
ƌǇĂŶ͕:͘ ;ϭϵϵϱͿ͘DƵƚĂƚŝŽŶƐ ŝŶ ƚŚĞƐƵůĨŽŶǇůƵƌĞĂƌĞĐĞƉƚŽƌŐĞŶĞ ŝŶ ĨĂŵŝůŝĂůƉĞƌƐŝƐƚĞŶƚŚǇƉĞƌŝŶƐƵůŝŶĞŵŝĐ
ŚǇƉŽŐůǇĐĞŵŝĂŽĨŝŶĨĂŶĐǇ͘^ĐŝĞŶĐĞϮϲϴ͕ϰϮϲͲϰϮϵ͘
dƌĂũŬŽǀŝĐ͕<͕͘ ,ƐƵ͕͕͘ ŚŝĂŶƚŝĂ͕^͕͘ ZĂũĞŶĚƌĂŶ͕>͕͘ tĞŶǌĞů͕͕͘ tŝĞůĂŶĚ͕&͕͘ ^ĐŚǁŝůůĞ͕W͕͘ ƌƵŐŐĞƌ͕͕͘ ĂŶĚ
^ŝŵŽŶƐ͕D͘ ;ϮϬϬϴͿ͘ ĞƌĂŵŝĚĞ ƚƌŝŐŐĞƌƐ ďƵĚĚŝŶŐ ŽĨ ĞǆŽƐŽŵĞ ǀĞƐŝĐůĞƐ ŝŶƚŽŵƵůƚŝǀĞƐŝĐƵůĂƌ ĞŶĚŽƐŽŵĞƐ͘
^ĐŝĞŶĐĞϯϭϵ͕ϭϮϰϰͲϭϮϰϳ͘
dƌĂŵƐ͕͘'͕͘>ĂƵƚĞƌ͕͘:͕͘^ĂůĞŵ͕E͕͘:ƌ͕͘ĂŶĚ,ĞŝŶĞ͕h͘;ϭϵϴϭͿ͘ǆĨŽůŝĂƚŝŽŶŽĨŵĞŵďƌĂŶĞĞĐƚŽͲĞŶǌǇŵĞƐŝŶ
ƚŚĞĨŽƌŵŽĨŵŝĐƌŽͲǀĞƐŝĐůĞƐ͘ŝŽĐŚŝŵ͘ŝŽƉŚǇƐ͘ĐƚĂϲϰϱ͕ϲϯͲϳϬ͘
dƌŽƚŵĂŶ͕>͘͕͘DŽƐďĞƌŐĞƌ͕E͕͘&ŽƌŶĞƌŽĚ͕D͕͘^ƚŝĚǁŝůů͕Z͘W͕͘ĂŶĚ'ƌĞďĞƌ͕h͘&͘;ϮϬϬϭͿ͘/ŵƉŽƌƚŽĨĂĚĞŶŽǀŝƌƵƐ
EŝŶǀŽůǀĞƐƚŚĞŶƵĐůĞĂƌƉŽƌĞĐŽŵƉůĞǆƌĞĐĞƉƚŽƌEͬEƵƉϮϭϰĂŶĚŚŝƐƚŽŶĞ,ϭ͘EĂƚ͘ĞůůŝŽů͘ϯ͕ϭϬϵϮͲ
ϭϭϬϬ͘
dƵƌƚƵƌŝĐŝ͕'͕͘ dŝŶŶŝƌĞůůŽ͕Z͕͘ ^ĐŽŶǌŽ͕'͕͘ ĂŶĚ 'ĞƌĂĐŝ͕&͘ ;ϮϬϭϰͿ͘ ǆƚƌĂĐĞůůƵůĂƌ ŵĞŵďƌĂŶĞ ǀĞƐŝĐůĞƐ ĂƐ Ă
ŵĞĐŚĂŶŝƐŵŽĨĐĞůůͲƚŽͲĐĞůůĐŽŵŵƵŶŝĐĂƚŝŽŶ͗ĂĚǀĂŶƚĂŐĞƐĂŶĚĚŝƐĂĚǀĂŶƚĂŐĞƐ͘ŵ͘:WŚǇƐŝŽůĞůůWŚǇƐŝŽů
ϯϬϲ͕ϲϮϭͲϲϯϯ͘
sĂůĚĂŵĞƌŝ͕'͕͘ WĞƌĞŝƌĂ͕Z͘>͕͘ ^ƉĂƚĂĨŽƌĂ͕͕͘ 'ƵŝƚƚŽŶ͕:͕͘ 'ĂƵƚŚŝĞƌ͕͕͘ ƌŶĂƵĚ͕K͕͘ &ĞƌƌĞŝƌĂͲWĞƌĞŝƌĂ͕͕͘
&ĂůƐŽŶ͕W͕͘tŝŶŶŝƐĐŚŽĨĞƌ͕^͘D͕͘ ZŽĐŚĂ͕D͘͕͘ dƌŝŶŐĂůŝ͕͕͘ ĂŶĚŝ WŝĞƚƌŽ͕͘ ;ϮϬϭϮͿ͘DĞƚŚŽǆǇ ƐƚŝůďĞŶĞƐ ĂƐ
ƉŽƚĞŶƚ͕ƐƉĞĐŝĨŝĐ͕ƵŶƚƌĂŶƐƉŽƌƚĞĚ͕ĂŶĚŶŽŶĐǇƚŽƚŽǆŝĐŝŶŚŝďŝƚŽƌƐŽĨďƌĞĂƐƚĐĂŶĐĞƌƌĞƐŝƐƚĂŶĐĞƉƌŽƚĞŝŶ͘^
ŚĞŵ͘ŝŽů͘ϳ͕ϯϮϮͲϯϯϬ͘
sĂƌŐĂ͕<͕͘ :ƵƌŬƵǀĞŶĂŝƚĞ͕͕͘tĂŬĞĨŝĞůĚ͕:͕͘ ,ŽŶŐ͕:͘^͕͘'ƵŝŵďĞůůŽƚ͕:͘^͕͘ sĞŶŐůĂƌŝŬ͕͘:͕͘EŝƌĂũ͕͕͘DĂǌƵƌ͕D͕͘
^ŽƌƐĐŚĞƌ͕͘:͕͘ŽůůĂǁŶ͕:͘&͕͘ĂŶĚĞďŽŬ͕͘ ;ϮϬϬϰͿ͘ĨĨŝĐŝĞŶƚ ŝŶƚƌĂĐĞůůƵůĂƌƉƌŽĐĞƐƐŝŶŐŽĨ ƚŚĞĞŶĚŽŐĞŶŽƵƐ
ĐǇƐƚŝĐĨŝďƌŽƐŝƐƚƌĂŶƐŵĞŵďƌĂŶĞĐŽŶĚƵĐƚĂŶĐĞƌĞŐƵůĂƚŽƌŝŶĞƉŝƚŚĞůŝĂůĐĞůůůŝŶĞƐ͘:ŝŽů͘ŚĞŵ͘Ϯϳϵ͕ϮϮϱϳϴͲ
ϮϮϱϴϰ͘
sĞƌŐĂŶŝ͕W͕͘ >ŽĐŬůĞƐƐ͕^͘t͕͘EĂŝƌŶ͕͘͕͘ ĂŶĚ'ĂĚƐďǇ͕͘͘ ;ϮϬϬϱͿ͘ &dZ ĐŚĂŶŶĞůŽƉĞŶŝŶŐďǇdWͲĚƌŝǀĞŶ
ƚŝŐŚƚĚŝŵĞƌŝǌĂƚŝŽŶŽĨŝƚƐŶƵĐůĞŽƚŝĚĞͲďŝŶĚŝŶŐĚŽŵĂŝŶƐ͘EĂƚƵƌĞϰϯϯ͕ϴϳϲͲϴϴϬ͘
sŝůĞƚƚĞ͕͕͘ >ĂƵůĂŐŶŝĞƌ͕<͕͘ ,ƵŽƌ͕͕͘ ůĂŝƐ͕^͕͘ ^ŝŵŽĞƐ͕^͕͘ DĂƌǇƐĞ͕Z͕͘ WƌŽǀĂŶƐĂů͕D͕͘ >ĞŚŵĂŶŶ͕^͕͘
ŶĚƌĞŽůĞƚƚŝ͕K͕͘^ĐŚĂĞĨĨĞƌ͕>͕͘ZĂƉŽƐŽ͕'͕͘ĂŶĚ>ĞďůĂŶĐ͕W͘;ϮϬϭϱͿ͘ĨĨŝĐŝĞŶƚŝŶŚŝďŝƚŝŽŶŽĨŝŶĨĞĐƚŝŽƵƐƉƌŝŽŶƐ
ŵƵůƚŝƉůŝĐĂƚŝŽŶĂŶĚƌĞůĞĂƐĞďǇƚĂƌŐĞƚŝŶŐƚŚĞĞǆŽƐŽŵĂůƉĂƚŚǁĂǇ͘ĞůůDŽů͘>ŝĨĞ^Đŝ͘
sŝůůĂƌƌŽǇĂͲĞůƚƌŝ͕͕͘ 'ƵƚŝĞƌƌĞǌͲsĂǌƋƵĞǌ͕͕͘ ^ĂŶĐŚĞǌͲĂďŽ͕&͕͘ WĞƌĞǌͲ,ĞƌŶĂŶĚĞǌ͕͕͘ sĂǌƋƵĞǌ͕:͕͘ DĂƌƚŝŶͲ
ŽĨƌĞĐĞƐ͕E͕͘ DĂƌƚŝŶĞǌͲ,ĞƌƌĞƌĂ͕͘:͕͘ WĂƐĐƵĂůͲDŽŶƚĂŶŽ͕͕͘ DŝƚƚĞůďƌƵŶŶ͕D͕͘ ĂŶĚ ^ĂŶĐŚĞǌͲDĂĚƌŝĚ͕&͘
;ϮϬϭϯͿ͘ ^ƵŵŽǇůĂƚĞĚ ŚŶZEWϮϭ ĐŽŶƚƌŽůƐ ƚŚĞ ƐŽƌƚŝŶŐ ŽĨŵŝZEƐ ŝŶƚŽ ĞǆŽƐŽŵĞƐ ƚŚƌŽƵŐŚďŝŶĚŝŶŐ ƚŽ
ƐƉĞĐŝĨŝĐŵŽƚŝĨƐ͘EĂƚ͘ŽŵŵƵŶ͘ϰ͕ϮϵϴϬ͘
tĂŝŶǁƌŝŐŚƚ͕͘͕͘ ůďŽƌŶ͕:͘^͕͘ ZĂŵƐĞǇ͕͘t͕͘ DĂƌŝŐŽǁĚĂ͕'͕͘ ,ƵĂŶŐ͕y͕͘ ŝƉŽůůŝ͕D͕͘ ŽůŽŵďŽ͕͕͘
ĂǀŝĞƐ͕:͘͕͘ Ğ͕͘<͕͘ &ůƵŵĞ͕W͘͕͘ <ŽŶƐƚĂŶ͕D͘t͕͘ DĐŽůůĞǇ͕^͘͕͘ DĐŽǇ͕<͕͘ DĐ<ŽŶĞ͕͘&͕͘ DƵŶĐŬ͕͕͘
ZĂƚũĞŶ͕&͕͘ ZŽǁĞ͕^͘D͕͘tĂůƚǌ͕͕͘ ĂŶĚŽǇůĞ͕D͘W͘ ;ϮϬϭϱͿ͘ >ƵŵĂĐĂĨƚŽƌͲ/ǀĂĐĂĨƚŽƌ ŝŶWĂƚŝĞŶƚƐǁŝƚŚ ǇƐƚŝĐ
&ŝďƌŽƐŝƐ,ŽŵŽǌǇŐŽƵƐĨŽƌWŚĞϱϬϴĚĞů&dZ͘EŶŐů:DĞĚ͘
tĂůŬĞƌ͕:͘͕͘^ĂƌĂƐƚĞ͕D͕͘ZƵŶƐǁŝĐŬ͕D͘:͕͘ĂŶĚ'ĂǇ͕E͘:͘;ϭϵϴϮͿ͘ŝƐƚĂŶƚůǇƌĞůĂƚĞĚƐĞƋƵĞŶĐĞƐŝŶƚŚĞĂůƉŚĂͲ
ĂŶĚďĞƚĂͲƐƵďƵŶŝƚƐŽĨdWƐǇŶƚŚĂƐĞ͕ŵǇŽƐŝŶ͕ŬŝŶĂƐĞƐĂŶĚŽƚŚĞƌdWͲƌĞƋƵŝƌŝŶŐĞŶǌǇŵĞƐĂŶĚĂĐŽŵŵŽŶ
ŶƵĐůĞŽƚŝĚĞďŝŶĚŝŶŐĨŽůĚ͘DK:͘ϭ͕ϵϰϱͲϵϱϭ͘
ZĠĨĠƌĞŶĐĞƐďŝďůŝŽŐƌĂƉŚŝƋƵĞƐ
ϭϵϯ

tĞďďĞƌ͕:͘ĂŶĚůĂǇƚŽŶ͕͘;ϮϬϭϯͿ͘,ŽǁƉƵƌĞĂƌĞǇŽƵƌǀĞƐŝĐůĞƐ͍:ǆƚƌĂĐĞůů͘sĞƐŝĐůĞƐ͘Ϯ͘
tĞůĐŚ͕͘D͕͘ ĂƌƚŽŶ͕͘Z͕͘ ŚƵŽ͕:͕͘ dŽŵŝǌĂǁĂ͕z͕͘ &ƌŝĞƐĞŶ͕t͘:͕͘ dƌŝĨŝůůŝƐ͕W͕͘ WĂƵƐŚŬŝŶ͕^͕͘ WĂƚĞů͕D͕͘
dƌŽƚƚĂ͕͘Z͕͘,ǁĂŶŐ͕^͕͘tŝůĚĞ͕Z͘'͕͘<ĂƌƉ͕'͕͘dĂŬĂƐƵŐŝ͕:͕͘ŚĞŶ͕'͕͘:ŽŶĞƐ͕^͕͘ZĞŶ͕,͕͘DŽŽŶ͕z͘͕͘ŽƌƐŽŶ͕͕͘
dƵƌƉŽĨĨ͕͘͕͘ ĂŵƉďĞůů͕:͘͕͘ ŽŶŶ͕D͘D͕͘ <ŚĂŶ͕͕͘ ůŵƐƚĞĂĚ͕E͘'͕͘ ,ĞĚƌŝĐŬ͕:͕͘ DŽůůŝŶ͕͕͘ ZŝƐŚĞƌ͕E͕͘
tĞĞƚĂůů͕D͕͘ zĞŚ͕^͕͘ ƌĂŶƐƚƌŽŵ͕͘͕͘ ŽůĂĐŝŶŽ͕:͘D͕͘ ĂďŝĂŬ͕:͕͘ :Ƶ͕t͘͕͘ ,ŝƌĂǁĂƚ͕^͕͘ EŽƌƚŚĐƵƚƚ͕s͘:͕͘
DŝůůĞƌ͕>͘>͕͘^ƉĂƚƌŝĐŬ͕W͕͘,Ğ͕&͕͘<ĂǁĂŶĂ͕D͕͘&ĞŶŐ͕,͕͘ :ĂĐŽďƐŽŶ͕͕͘WĞůƚǌ͕^͘t͕͘ĂŶĚ^ǁĞĞŶĞǇ͕,͘>͘ ;ϮϬϬϳͿ͘
WdϭϮϰƚĂƌŐĞƚƐŐĞŶĞƚŝĐĚŝƐŽƌĚĞƌƐĐĂƵƐĞĚďǇŶŽŶƐĞŶƐĞŵƵƚĂƚŝŽŶƐ͘EĂƚƵƌĞϰϰϳ͕ϴϳͲϵϭ͘
tŝŶĞ͕:͘:͘;ϭϵϵϵͿ͘dŚĞŐĞŶĞƐŝƐŽĨĐǇƐƚŝĐĨŝďƌŽƐŝƐůƵŶŐĚŝƐĞĂƐĞ͘:ůŝŶ/ŶǀĞƐƚϭϬϯ͕ϯϬϵͲϯϭϮ͘
tŽůĨ͕W͘;ϭϵϲϳͿ͘dŚĞŶĂƚƵƌĞĂŶĚƐŝŐŶŝĨŝĐĂŶĐĞŽĨƉůĂƚĞůĞƚƉƌŽĚƵĐƚƐŝŶŚƵŵĂŶƉůĂƐŵĂ͘ƌ͘:,ĂĞŵĂƚŽů͘ϭϯ͕
ϮϲϵͲϮϴϴ͘
tŽůĨĞƌƐ͕:͕͘>ŽǌŝĞƌ͕͕͘ZĂƉŽƐŽ͕'͕͘ZĞŐŶĂƵůƚ͕͕͘dŚĞƌǇ͕͕͘DĂƐƵƌŝĞƌ͕͕͘&ůĂŵĞŶƚ͕͕͘WŽƵǌŝĞƵǆ͕^͕͘&ĂƵƌĞ͕&͕͘
dƵƌƐǌ͕d͕͘ŶŐĞǀŝŶ͕͕͘ŵŝŐŽƌĞŶĂ͕^͕͘ĂŶĚŝƚǀŽŐĞů͕>͘ ;ϮϬϬϭͿ͘dƵŵŽƌͲĚĞƌŝǀĞĚĞǆŽƐŽŵĞƐĂƌĞĂƐŽƵƌĐĞŽĨ
ƐŚĂƌĞĚƚƵŵŽƌƌĞũĞĐƚŝŽŶĂŶƚŝŐĞŶƐĨŽƌd>ĐƌŽƐƐͲƉƌŝŵŝŶŐ͘EĂƚ͘DĞĚϳ͕ϮϵϳͲϯϬϯ͘
zĂŶŐ͕z͕͘ :ĂŶŝĐŚ͕^͕͘ ŽŚŶ͕:͘͕͘ ĂŶĚ tŝůƐŽŶ͕:͘D͘ ;ϭϵϵϯͿ͘ dŚĞ ĐŽŵŵŽŶ ǀĂƌŝĂŶƚ ŽĨ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ
ƚƌĂŶƐŵĞŵďƌĂŶĞ ĐŽŶĚƵĐƚĂŶĐĞ ƌĞŐƵůĂƚŽƌ ŝƐ ƌĞĐŽŐŶŝǌĞĚ ďǇ ŚƐƉϳϬ ĂŶĚ ĚĞŐƌĂĚĞĚ ŝŶ Ă ƉƌĞͲ'ŽůŐŝ
ŶŽŶůǇƐŽƐŽŵĂůĐŽŵƉĂƌƚŵĞŶƚ͘WƌŽĐEĂƚůĐĂĚ^Đŝh^ϵϬ͕ϵϰϴϬͲϵϰϴϰ͘
ĂďŶĞƌ͕:͕͘ ŽƵƚƵƌĞ͕>͘͕͘ 'ƌĞŐŽƌǇ͕Z͘:͕͘ 'ƌĂŚĂŵ͕^͘D͕͘ ^ŵŝƚŚ͕͘͕͘ ĂŶĚtĞůƐŚ͕D͘:͘ ;ϭϵϵϯͿ͘ ĚĞŶŽǀŝƌƵƐͲ
ŵĞĚŝĂƚĞĚŐĞŶĞƚƌĂŶƐĨĞƌƚƌĂŶƐŝĞŶƚůǇĐŽƌƌĞĐƚƐƚŚĞĐŚůŽƌŝĚĞƚƌĂŶƐƉŽƌƚĚĞĨĞĐƚŝŶŶĂƐĂůĞƉŝƚŚĞůŝĂŽĨƉĂƚŝĞŶƚƐ
ǁŝƚŚĐǇƐƚŝĐĨŝďƌŽƐŝƐ͘Ğůůϳϱ͕ϮϬϳͲϮϭϲ͘
ŚĂŶŐ͕͕͘zŝŶ͕z͕͘>Ăŝ͕Z͘͕͘ĂŶĚ>ŝŵ͕^͘<͘ ;ϮϬϭϰͿ͘ /ŵŵƵŶŽƚŚĞƌĂƉĞƵƚŝĐƉŽƚĞŶƚŝĂůŽĨĞǆƚƌĂĐĞůůƵůĂƌǀĞƐŝĐůĞƐ͘
&ƌŽŶƚ/ŵŵƵŶŽů͘ϱ͕ϱϭϴ͘
ŝƚǀŽŐĞů͕>͕͘ZĞŐŶĂƵůƚ͕͕͘>ŽǌŝĞƌ͕͕͘tŽůĨĞƌƐ͕:͕͘&ůĂŵĞŶƚ͕͕͘dĞŶǌĂ͕͕͘ZŝĐĐŝĂƌĚŝͲĂƐƚĂŐŶŽůŝ͕W͕͘ZĂƉŽƐŽ͕'͕͘
ĂŶĚŵŝŐŽƌĞŶĂ͕^͘ ;ϭϵϵϴͿ͘ƌĂĚŝĐĂƚŝŽŶŽĨĞƐƚĂďůŝƐŚĞĚŵƵƌŝŶĞ ƚƵŵŽƌƐƵƐŝŶŐĂŶŽǀĞůĐĞůůͲĨƌĞĞǀĂĐĐŝŶĞ͗
ĚĞŶĚƌŝƚŝĐĐĞůůͲĚĞƌŝǀĞĚĞǆŽƐŽŵĞƐ͘EĂƚ͘DĞĚϰ͕ϱϵϰͲϲϬϬ͘
ǀĞƌĞĨĨ͕s͘s͕͘ &ĂƌƵŬŝ͕,͕͘ ĚǁĂƌĚƐ͕D͕͘ ĂŶĚ &ƌŝĞĚŵĂŶ͕<͘:͘ ;ϮϬϭϰͿ͘ ǇƐƚŝĐ ĨŝďƌŽƐŝƐ ĐĂƌƌŝĞƌ ƐĐƌĞĞŶŝŶŐ ŝŶ Ă
EŽƌƚŚŵĞƌŝĐĂŶƉŽƉƵůĂƚŝŽŶ͘'ĞŶĞƚDĞĚϭϲ͕ϱϯϵͲϱϰϲ͘
ǁĂĂů͕Z͘&͕͘ ŽŵĨƵƌŝƵƐ͕W͕͘ ĂŶĚ ĞǀĞƌƐ͕͘D͘ ;ϮϬϬϱͿ͘ ^ƵƌĨĂĐĞ ĞǆƉŽƐƵƌĞ ŽĨ ƉŚŽƐƉŚĂƚŝĚǇůƐĞƌŝŶĞ ŝŶ
ƉĂƚŚŽůŽŐŝĐĂůĐĞůůƐ͘ĞůůDŽů͘>ŝĨĞ^ĐŝϲϮ͕ϵϳϭͲϵϴϴ͘






RESUME
>Ă ŵƵĐŽǀŝƐĐŝĚŽƐĞ ĞƐƚ ƵŶĞ ŵĂůĂĚŝĞ ŐĠŶĠƚŝƋƵĞ ĚƵĞ ă ĚĞƐ ŵƵƚĂƚŝŽŶƐ ĚƵ ŐğŶĞ &dZ ;ǇƐƚŝĐ &ŝďƌŽƐŝƐ
dƌĂŶƐŵĞŵďƌĂŶĞĐŽŶĚƵĐƚĂŶĐĞZĞŐƵůĂƚŽƌͿ͕ĐŽŶĚƵŝƐĂŶƚăƵŶĚĠĨĂƵƚĚ͛ĂĚƌĞƐƐĂŐĞĚĞůĂƉƌŽƚĠŝŶĞ&dZăůĂ
ŵĞŵďƌĂŶĞĂƉŝĐĂůĞĚĞƐĐĞůůƵůĞƐĠƉŝƚŚĠůŝĂůĞƐ͕ŽƵăƵŶĚĠĨŝĐŝƚĚĞƐĂĨŽŶĐƚŝŽŶĚĞĐĂŶĂůăŝŽŶƐĐŚůŽƌƵƌĞ͘Ğ
ƚƌĂǀĂŝůĂĐŽŶƐŝƐƚĠăĠƚƵĚŝĞƌůĞƐǀĠƐŝĐƵůĞƐĞǆƚƌĂĐĞůůƵůĂŝƌĞƐ;sͿ͕ŵŝĐƌŽǀĠƐŝĐƵůĞƐ;DsͿĞƚĞǆŽƐŽŵĞƐ;ǆŽͿ͕
ĐŽŵŵĞǀĞĐƚĞƵƌƐĚĞůĂƉƌŽƚĠŝŶĞ&dZĞƚĚĞƐŽŶZEŵĞƐƐĂŐĞƌ͘>ĂƉƌĞƵǀĞĚĞĐŽŶĐĞƉƚĚƵƚƌĂŶƐĨĞƌƚĚĞ
ŵĂƚĠƌŝĞů ďŝŽůŽŐŝƋƵĞĚ͛ŝŶƚĠƌġƚƉĂƌ ů͛ŝŶƚĞƌŵĠĚŝĂŝƌĞĚ͛s͕Ě͛ĂďŽƌĚĂƉƉŽƌƚĠĞ ƐƵƌƵŶŵŽĚğůĞĚĞ ĐĞůůƵůĞƐ
ĂŶŝŵĂůĞƐ;,KͿ͕ĂĠƚĠǀĂůŝĚĠĞĞŶĐĞůůƵůĞƐŚƵŵĂŝŶĞƐ͘>ĞƐsŽŶƚĠƚĠŝƐŽůĠĞƐăƉĂƌƚŝƌĚĞƐƵƌŶĂŐĞĂŶƚĚĞ
ĂůƵͲϯ͕ĐĞůůƵůĞƐĞǆƉƌŝŵĂŶƚůĂƉƌŽƚĠŝŶĞ&dZĚĞŵĂŶŝğƌĞĞŶĚŽŐğŶĞ͕ĞƚĚĞϱϰϵƚƌĂŶƐĚƵŝƚĞƐƉĂƌůĞǀĞĐƚĞƵƌ
ĂĚĠŶŽǀŝƌĂůĚϱͲ'&WͲ&dZ͕ƐƵƌĞǆƉƌŝŵĂŶƚ ůĂƉƌŽƚĠŝŶĞĚĞĨƵƐŝŽŶ'&WͲ&dZ͘>ĞƐĐĞůůƵůĞƐĐŝďůĞƐĐŚŽŝƐŝĞƐ͕
ϱϰϵĞƚ&ϭϱ͕ĠƚĂŝĞŶƚĚĠĨŝĐŝĞŶƚĞƐĞŶ&dZ͘>ĞƚƌĂŶƐĨĞƌƚƐ͛ĞƐƚƌĠǀĠůĠƉůƵƐĞĨĨŝĐĂĐĞĞŶƐǇƐƚğŵĞŚŽŵŽůŽŐƵĞ
;ϱϰϵͬϱϰϵͿ ƋƵ͛ĞŶ ƐǇƐƚğŵĞ ŚĠƚĠƌŽůŽŐƵĞ ;ϱϰϵͬ&ϭϱͿ͘ WĂƌ ĂŝůůĞƵƌƐ͕ ů͛ƵƚŝůŝƐĂƚŝŽŶ Ě͛ŝŶŚŝďŝƚĞƵƌƐ
ŵĠƚĂďŽůŝƋƵĞƐƐƵŐŐğƌĞƋƵĞůĞƐsŶĞƐƵŝǀĞŶƚƉĂƐƵŶĞǀŽŝĞĚ͛ŝŶƚĞƌŶĂůŝƐĂƚŝŽŶĐĞůůƵůĂŝƌĞƵŶŝƋƵĞ͕ŵĂŝƐƋƵĞ
ƉůƵƐŝĞƵƌƐŵĠĐĂŶŝƐŵĞƐƐŽŶƚŵŝƐĞŶũĞƵ͕ĚŽŶƚů͛ĞŶĚŽĐǇƚŽƐĞĐůĂƚŚƌŝŶĞĚĠƉĞŶĚĂŶƚĞĞƚůĂŵĂĐƌŽƉŝŶŽĐǇƚŽƐĞ͘
>ĞƐĚĞƵǆƚǇƉĞƐĚ͛sƐŽŶƚĐĂƉĂďůĞƐĚĞƌĠƚĂďůŝƌůĂĨŽŶĐƚŝŽŶĐĂŶĂůĂƐƐŽĐŝĠĞĂƵ&dZĚĂŶƐůĞƐĐĞůůƵůĞƐ&ϭϱ
ĚĞĨĂĕŽŶĚŽƐĞͲĚĠƉĞŶĚĂŶƚĞ͕ŵĂŝƐĂǀĞĐƵŶĞĨĨĞƚĚĞƐĞƵŝůŵŝŶŝŵƵŵ͘>͛ĂĐƚŝǀŝƚĠ&dZƌĞƐƚĞƐƚĂďůĞƉĞŶĚĂŶƚ
ϯũŽƵƌƐ͕ĞƚăƵŶŶŝǀĞĂƵĞŶĐŽƌĞĚĠƚĞĐƚĂďůĞĂƉƌğƐϱũŽƵƌƐ͘EŽƚƌĞƚƌĂǀĂŝůĚĠŵŽŶƚƌĞů͛ŝŶƚĠƌġƚƉŽƚĞŶƚŝĞůĚĞƐ
DsĞƚǆŽĐŽŵŵĞǀĞĐƚĞƵƌƐĚĞďŝŽƚŚĠƌĂƉŝĞĚĞƉĂƚŚŽůŽŐŝĞƐŐĠŶĠƚŝƋƵĞƐ͘

ǆƚƌĂĐĞůůƵůĂƌǀĞƐŝĐůĞƐĂƐďŝŽĂĐƚŝǀĞŵĂĐƌŽŵŽůĞĐƵůĞƐǀĞĐƚŽƌƐ͗ŵŽĚĞůŽĨƚŚĞϳƚƌĂŶƐƉŽƌƚĞƌ ;&dZͿ
ĂŶĚĂƉƉůŝĐĂƚŝŽŶƚŽƚŚĞďŝŽƚŚĞƌĂƉǇŽĨĐǇƐƚŝĐĨŝďƌŽƐŝƐ
SUMMARY
ǇƐƚŝĐĨŝďƌŽƐŝƐŝƐĂŐĞŶĞƚŝĐĚŝƐĞĂƐĞŝŶǁŚŝĐŚŝƚƐƉƌŽŐŶŽƐŝƐĚĞƉĞŶĚƐŽŶƚŚĞůƵŶŐĚĂŵĂŐĞ͘/ƚŝƐĐĂƵƐĞĚďǇ
ŵƵƚĂƚŝŽŶƐ ŝŶ ƚŚĞ ĐǇƐƚŝĐ ĨŝďƌŽƐŝƐ ƚƌĂŶƐŵĞŵďƌĂŶĞ ĐŽŶĚƵĐƚĂŶĐĞ ƌĞŐƵůĂƚŽƌ ŐĞŶĞ ;&dZͿ͕ ƌĞƐƵůƚŝŶŐ ŝŶ Ă
ĚǇƐĨƵŶĐƚŝŽŶĂů&dZƉƌŽƚĞŝŶŶŽƌŵĂůůǇůŽĐĂƚĞĚĂƚƚŚĞƉůĂƐŵĂŵĞŵďƌĂŶĞŽĨĞƉŝƚŚĞůŝĂůĐĞůůƐ͘dŚŝƐƚŚĞƐŝƐŝƐ
ĂƐƚƵĚǇŽĨĂŶŽǀĞůƚŚĞƌĂƉĞƵƚŝĐĂƉƉƌŽĂĐŚƚŽƵƐĞĞǆƚƌĂĐĞůůƵůĂƌǀĞƐŝĐůĞƐ;sƐͿ͕ŵŝĐƌŽǀĞƐŝĐůĞƐĂŶĚĞǆŽƐŽŵĞƐ͕
ĂƐƚƌĂŶƐĨĞƌǀĞĐƚŽƌƐĨŽƌ&dZŵZEĂŶĚƉƌŽƚĞŝŶƚŽƚĂƌŐĞƚĐĞůůƐ͘dŚĞƉƌŽŽĨŽĨĐŽŶĐĞƉƚĨŽƌƚŚĞƚƌĂŶƐĨĞƌŽĨ
&dZŵZEĂŶĚƉƌŽƚĞŝŶǁĂƐĨŝƌƐƚĚŽŶĞŝŶƚŚĞ,KŚĂŵƐƚĞƌŵŽĚĞů͘dŽǀĂůŝĚĂƚĞƚŚŝƐĐŽŶĐĞƉƚŽŶŚƵŵĂŶ
ĐĞůůƐ͕ǁĞƵƐĞĚŚƵŵĂŶďƌŽŶĐŚŝĂůĂůƵͲϯĐĞůůƐ͕ǁŚŝĐŚĞǆƉƌĞƐƐƚŚĞĞŶĚŽŐĞŶŽƵƐ&dZƉƌŽƚĞŝŶ͕ĂŶĚϱϰϵ
ůƵŶŐ ĞƉŝƚŚĞůŝĂů ĐĞůůƐ ƚƌĂŶƐĚƵĐĞĚ ďǇ ƚŚĞ ĂĚĞŶŽǀŝƌĂů ǀĞĐƚŽƌ ĚϱͲ'&WͲ&dZ ƚŽ ŽǀĞƌĞǆƉƌĞƐƐ ƚŚĞ ĨƵƐŝŽŶ
ĞǆŽŐĞŶŽƵƐ ƉƌŽƚĞŝŶ '&WͲ&dZ͘ tĞ ƐŚŽǁ ƚŚĂƚ sƐ ƉƌŽĚƵĐĞĚ ďǇ ƚŚĞƐĞ ĐĞůůƐ ĐŽƵůĚ ƚƌĂŶƐĨĞƌ Ă ŶĞǁ
ĨƵŶĐƚŝŽŶĂůŝƚǇƚŽ&ϭϱƚĂƌŐĞƚĐĞůůƐĐĂƌƌǇŝŶŐƚŚĞ&dZĚĞůƚĂ&ϱϬϴŵƵƚĂƚŝŽŶĂŶĚƚŚĞƚƌĂŶƐĨĞƌƐĞĞŵƐƚŽďĞ
ŵŽƌĞĞĨĨŝĐŝĞŶƚŝŶĂŚŽŵŽůŽŐŽƵƐĐĞůůƐǇƐƚĞŵǀĞƌƐƵƐĂŚĞƚĞƌŽůŽŐŽƵƐƐǇƐƚĞŵ͘/ŶƚĞƌĞƐƚŝŶŐůǇ͕ƚŚĞĞǆŽƐŽŵĞƐ
ƐĞĞŵƚŽďĞŵŽƌĞĞĨĨŝĐŝĞŶƚŝŶ&dZƚƌĂŶƐĨĞƌƚŚĂŶƚŚĞŵŝĐƌŽǀĞƐŝĐůĞƐ͘ƐƚƵĚǇŽĨƚŚĞŵĞĐŚĂŶŝƐŵŽĨ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